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ABSTRACT
Mental health apps have shown promise for improving mental health and quality of life in
a variety of contexts, such as depression, anxiety, and stress. However, a limited amount
of research aimed at understanding how app features and design can optimize the
therapeutic benefits and adherence of such mental health apps exists. Consequently, the
primary purpose of the current pilot study is to investigate the effect avatar customization
on depressive symptoms, adherence, and motivation to use a mental health app.
Furthermore, the secondary aim of the current pilot study is to examine whether specific
app features, including journaling, mood tracking, and reminders, impact the usability of
the mental health app. It was predicted that the customization condition would result in
reduced depressive symptoms and increased adherence, motivation, and identification
with the avatar compared to the no customization condition. A total of 59 college-aged
students completed a 14-day trial with the cognitive behavior therapy-based mental
health app, AirHeart. The pilot study entails a two-group experimental design in which
participants were randomized to either a customization or no-customization version of the
app. While no difference in results were detected between conditions for mental health
symptoms or adherence, there was a significant reduction of depressive, anxiety, stress,
and rumination symptoms over the two-week period for all participants on average. In
addition, there was a strong negative correlation between avatar identification and
depressive, anxiety, stress, and rumination symptoms. These preliminary findings could
have potential implications for improving the optimization of mental health app design.
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INTRODUCTION
Ranked as the sixth most expensive health condition, depression costs the United
States approximately 326.2 billion dollars in treatment and workplace costs in 2018
(Greenberg et al., 2021). Depression is highly prevalent across all age groups, genders,
and racial groups, causing anhedonia, irritability, extreme sadness, and other emotional
and physical symptoms (American Psychiatric Association, 2013). This rise in spending
parallels the rate of diagnoses of major depressive disorder, which has increased sevenfold over the past five years (Bueno-Notivol et al., 2021). To combat this rise in
depressive symptoms, mental health professionals provide a variety of therapeutic
techniques including cognitive behavioral therapy (CBT).
CBT has been shown to be effective in reducing symptoms of depression not only
for in-person therapy environments but also in mobile apps (Lukas et al., 2021; Mantani
et al., 2017). The combination of CBT and mobile technology has burgeoned in the last
ten years with an estimated 10,000 to 20,000 mental health apps currently existing in the
Apple App Store and Google Play Store (Clay, 2021). Despite the prevalence, there is a
dearth of research investigating the interaction between mobile CBT and technological
features, such as mobile journaling, reminders, mood tracking, and customization, in
mental health symptom reduction. Certain features may complement, augment, or detract
from CBT delivery and its effectiveness on symptom reduction. The current pilot study
seeks to experimentally address the gap in knowledge by investigating how this
combination of features and use of customized avatars will affect depressive, anxiety,
stress, rumination symptoms, self-compassion, and adherence.
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Characterizing Cognitive Behavioral Therapy
According to the American Psychological Association (APA), CBT is a type of
psychological treatment shown to be effective in reducing negative symptoms for a
variety of mental disorders including depression, anxiety, and post-traumatic stress
disorder (PTSD). The core premise of this type of therapy is that the individual learns to
identify maladaptive thinking patterns that underlie certain mental health conditions and
develop new adaptive cognitive and behavioral strategies to cope with stressors and
negative thinking (American Psychological Association, 2017; Cully & Teten, 2008;
Miner et al., 2016.; Muñoz et al., 2000). In other words, changing one’s thought patterns
and certain cognitive biases can have downstream consequences of improving emotion
regulation and maladaptive coping behaviors. CBT contains other elements such as
mindfulness, problem-solving, behavioral activation, and compassion-focused therapy.
Compassion-focused therapy (CFT) includes core components of replacing selfjudgement with self-kindness, which is similar to challenging maladaptive thoughts,
mindfulness, and rejecting isolation, components commonly found in CBT and
behavioral activation (Germer & Neff, 2013). Thus, the key to CBT is identifying
strategies to cope with maladaptive thoughts and behaviors, and such strategies can
include elements of mindful awareness and self-compassion.
CBT has been referred to as ‘the gold standard of therapy’ in the field of
psychotherapy for reducing depressive symptoms (David et al., 2018; Hofmann et al.,
2013). The first argument supporting this notion asserts that CBT, as a treatment, is the
most commonly employed psychotherapy in terms of published scientific research;
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examples include analyzing CBT’s efficacy in treating different mental disorders,
comparing CBT to other forms of psychotherapy, or investigating adherence and attrition
levels of varying types of CBT (David et al., 2018; Hofmann et al., 2013; Hofmann &
Smits, 2008). Two meta-analyses investigating the efficacy of CBT found that 1,165
studies and 269 meta-analyses had been conducted including CBT as of 2008 and 2012.
Both meta-analyses concluded that there was an advantage for CBT compared to placebo
or other treatments, such as problem-solving therapy or relaxation techniques, both in
reducing depressive symptoms and fostering higher response rates, but further
investigations were necessary (Hofmann et al., 2013; Hofmann & Smits, 2008).
Secondly, according to the APA Division 12 (Society of Clinical Psychology), of the 14
empirically supported therapies for depression management, 12 include elements of CBT
(American Psychological Association, 2010). Additionally, according to the National
Institute for Health and Care Excellence (NICE) and the American Psychological
Association, mental health professionals often recommend CBT as one of the first
treatment recommendations for a variety of mental disorders, including depression and
anxiety (David et al., 2018; Hofmann et al., 2017). Collectively, there is strong evidence
demonstrating that CBT is a reliable, robust intervention technique used to effectively
mitigate symptoms of depression and anxiety.
Furthermore, CBT can be efficacious in reducing depressive symptoms and
improving quality of life in both clinical (Chaves et al., 2017; Dobkin et al., 2011; Grosse
Holtforth et al., 2019) and non-clinical populations (Tandon et al., 2014) of multiple age
groups (Gould et al., 2012; Oud et al., 2019). In addition to depression, CBT has also
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shown success in treating symptoms of anxiety, stress, and rumination (Chiu et al., 2013;
Klein et al., 2009; Querstret et al., 2016; Simon et al., 2019; Sportel et al., 2013; Watkins
et al., 2007). Depression is a complex mental health condition that is often comorbid with
anxiety, exacerbated by stress, and accompanied by high levels of rumination (Abramson
et al., 1989; Sartorius et al., 1996; Zetsche et al., 2012). Therefore, working to reduce
symptoms of one of these disorders, depression, may further aid in alleviating negative
manifestations present in other comorbid or associative disorders, anxiety, stress, and
rumination. While CBT may provide people a means of relief, privacy concerns or stigma
related to seeking aid for mental health may impede the inclination to seek out in-person
therapy options. In the present pilot study, we seek to investigate whether the
combination of CBT techniques with specific features in a mobile mental health app
could help reduce these barriers.
CBT and Technology
Advancements in technology have progressed in the last decade such that 81% of
all Americans report owning a smartphone as of 2019 (Pew Research Center, 2021).
Foreseeing the potential to reach a large number of people who would be unable to come
to in-person therapy, mental health professionals have partnered with developers and
scientists to create new ways to supply therapy to a wider array of the general public.
Since the emergence of this idea, numerous mental health apps for depression, like
MoodMission, Headspace, or Smiling Mind, have appeared on the market, in newspaper
articles, and a TV special promising relief and serenity (Marshall et al., 2020; Wortham,
2021). These apps tend to include exercises and education opportunities similar to in-
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person therapy but performed through stories, videos, or virtual tasks. Some mental
health apps, such as Beating the Blues, include the option to contact or connect with a
counselor, mental health specialist, or coach (Forand et al., 2018), while others, such as
MoodGYM, Kokoro, or Pacifica, solely utilize the psychotherapy in the mental health
application (Mantani et al., 2017; Moberg et al., 2019; Twomey et al., 2014). Even with
thousands of results for “mental health app” in the Apple and Google Play stores, very
little research has been conducted proving the efficacy, validity, and long-term reliability
of mental health apps (Ng et al., 2019; Wang et al., 2018; Wisniewski et al., 2019). The
addition of therapeutic components to mobile app development is still a relatively new
concept. Further research into questions regarding various features, such as how to
encourage participants to follow instructions with no counselor present or reasons why
certain elements lead to higher adherence rates, is necessary before implementing mental
health apps into treatment procedures.
Computerized cognitive behavioral therapy (cCBT) is a virtual form of CBT
utilized through a computer, smartphone, or tablet (Donovan et al., 2015). Mental health
apps using cCBT come in different formats, mainly internet-based or app-based (Six et
al., 2021). Many mental health apps, like Space from Depression and MoodGYM using
cCBT utilize a timeline similar to brief cognitive behavioral therapy (bCBT), which is
around 4-8 sessions or modules (Lintvedt et al., 2013; Richards et al., 2016; US
Department of Veterans Affairs, 2013). This type of CBT has shown effectiveness in
reducing depressive symptoms in both clinical (Cavanagh et al., 2006; Smith et al., 2015)
and sub-clinical (Richards & Richards, 2012; Spek et al., 2007) depressive populations of
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varying ages. One caveat of this type of therapy remains the reduce adherence rates, with
some ranging as high as 50-75% (Kaltenthaler et al., 2008; So et al., 2013). One proposed
explanation for the low adherence rates includes individuals not progressing as quickly as
expected, thus leading to the conclusion that the treatment is not effective (Schindler et
al., 2013). Additionally, participants have also reported quitting if they possess negative
expectations about their treatment outcome. Individuals who do not believe that their
treatment will be effective often perceive it as inconvenient and quit to try another
therapy technique or spend their time elsewhere (Rost et al., 2017). Other proposed
reasons for low adherence include time commitments or technical difficulties (Rost et al.,
2017; Schindler et al., 2013). Overall, adherence remains a problem in a variety of
experiments, but various elements and tools are utilized as an attempt to encourage
adherence.
Current Issues with CBT-Based Technology Interventions
While adherence levels reported for cCBT are often inordinately low, researchers
from different disciplines have presented multiple suggestions for how to counteract
these low adherence rates. Examples include exercises in which users practice or learn
new skills or perform some activity and monitoring, such as a therapist observing their
client’s progression through exercises (Clough, 2011). Perhaps most notably suggested as
a means of increasing adherence is gamification, which is generally defined as
implementing game elements, such as challenges, rewards, badges, or levels, into a
system (Hamari et al., 2014; Seaborn & Fels, 2015). Gamification has arisen as one of the
most utilized solutions for increasing adherence (Brown et al., 2016; Rahim & Thomas,
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2017). While it may not provide any additional benefits to reducing depressive symptoms
when coupled with therapeutic techniques like cCBT (Six et al., 2021), it has been shown
to increase adherence in therapy trials for a variety of mental health disorders, such as
depression and anxiety (Dias et al., 2018; Litvin et al., 2020). Some specific
technological elements, including journaling, mood tracking, and reminders have been
shown to effectively increase engagement and aid in the reduction of depressive
symptoms in observational studies (Asbury et al., 2018; Grist et al., 2018; Stawarz et al.,
2018; Zhang et al., 2019). However, few studies have experimentally investigated the
effect of these elements within strictly mental health apps on adherence and mental health
symptoms.
Critically, one technological feature that has been largely overlooked in mental
health app research is customization. Customization has shown efficacy in increasing
adherence and reducing symptoms of worry in mental health apps for anxiety, but
research regarding adherence and improvement of depressive symptoms in CBT mental
health apps is lacking (Birk & Mandryk, 2018; Pinto et al., 2013). In the present pilot
study, we seek to enhance engagement with the mental health app by utilizing different
features: reminders, journaling, mood tracking, and customization. Below, we describe
prior research on the role of each of these four mobile technology features in reducing
depressive symptoms and promoting increased adherence.
Mental Health App Features & Their Efficacy in Reducing Depressive Symptoms
and Increasing Adherence
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Journaling. Journaling is a therapeutic technique characterized by writing down
thoughts, worries, troubles, doubts, and fears. Journaling has been shown to help alleviate
depressive symptoms in college students by reducing their levels of brooding and
rumination (Gortner et al., 2006). Clinically, individuals diagnosed with Major
Depressive Disorder (MDD) have also benefited from journaling, showing significantly
reduced levels of depression simply by writing for 20 minutes a day (Krpan et al., 2013).
Other work has found that journaling can be effective in improving overall mood and
well-being in individuals (Asbury et al., 2018; Baikie & Wilhelm, 2005; Miller, 2014;
Smyth et al., 2018). The inclusion of a digital journal in the current pilot study will allow
participants to have an easily accessible outlet to keep track of their thoughts and process
the new skills they will learn.
Previous research suggests that journaling modality—digital versus paper—can
influence journal habit adherence rates. Indeed, one study directly compared adherence
rates between smartphone, website, and paper dairy journaling in a weight-loss context
where participants log their food and drink consumption along with their physical
exercise. The study observed that 93% of individuals randomized to a smartphone
journaling condition completed the journaling intervention compared to only 55% of
those in the website journaling condition and 53% of participants in the paper journaling
condition (Carter et al., 2013). While this form of journaling may differ from the
therapeutic reflective journaling, both forms involve reflecting on past activities. Thus,
journaling using a smartphone can promote greater adherence compared to website or
paper modalities. Potential reasons for this difference may include the ease of use or the
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idea that people perpetually carry their phone on their person during the day, while a
paper journal may be more burdensome. Convenient, rapid access to journaling offers an
outlet to express and process negative emotions, which could further reduce negative
symptoms as well as provide an incentive to continue utilizing the journal.
Mobile journaling has effectively increased adherence rates for mental health apps
that target anxiety reduction, personal growth, and psychological well-being (Litvin et al.,
2020). Journaling on its own has shown a pattern of reduced completion rates over time
with one of the main reasons being a failure to remember (Burke et al., 2005; Carter et
al., 2013; Kim et al., 2016; Smyth et al., 2018). However, the combination of journaling
with other components to increase memory, such as reminders, may further increase
adherence (Kim et al., 2016). The effects of reflective writing or journaling in terms of
mental health and therapeutic techniques on adherence is an under-investigated area.
Further investigation is necessary to provide more insight into the potential efficacy of
journaling on increasing adherence. In the present pilot study, in accordance with prior
research (Kim et al., 2016), the combination of reminders and journaling was
implemented to increase adherence.
Mood Tracking. Mood tracking is a longitudinal method of assessment and
documentation of emotions and mental states. Mood tracking is also a major component
of numerous mental health apps characterized by the use of graphs, lists, scales, means
and standard deviations, and pictures. Two recent reviews found that 66-86% of mental
health apps include mood tracking (Bubolz et al., 2020; Caldeira et al., 2017; Qu et al.,
2020). People track their moods for a variety of reasons. Firstly, mood tracking allows
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individuals to attain insights and awareness into their personalized health and mood by
observing patterns and self-regulation (Li et al., 2010). Monitoring symptoms of mental
disorders, such as depression, through mood tracking can also lead to an increased sense
of control. Increased awareness of trends and antecedents of negative emotions can help
support emotional well-being and increase confidence in managing symptoms (Caldeira
et al., 2017). The incorporation of mood tracking in the current pilot study will encourage
participants to monitor their emotions and identify emotional trends through an easily
accessible medium.
Similar to journaling, prior mood tracking research proposes that type of
modality—digital versus mobile—can influence adherence rates. One study recorded
adherence levels as low as 11% for paper modality condition compared to the 97.2%
adherence in the digital modality for a separate study (Kumar et al., 2020; Stone et al.,
2002). These findings suggest that using a digital format, such as a smartphone app, can
encourage greater adherence compared to physical, paper modalities. Additional research
from a qualitative study suggests that users would like more personalized options, such as
an alternative to input their own choice of emotional state (Caldeira et al., 2017). For
example, the choice of ‘sad’ may not be specific enough, and the user may instead
describe their emotional state as ‘rejected’ or ‘heartbroken’. Commensurate with prior
research indicating the advantages of digital mood tracking, the present pilot study will
include a survey-based mobile mood tracking within the mental health app.
In addition to supporting well-being and increasing adherence, prior research has
found that mood tracking has the capability to aid in the reduction of depressive
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symptoms in both sub-clinical (Bakker et al., 2018; Birney et al., 2016; Zhang et al.,
2019) and clinically depressed populations (Grist et al., 2018). One study investigated the
effect of using a mood-tracking CBT-based mental app (‘MoodKit’) on participant wellbeing, depression, and anxiety levels compared to a waitlist control. The study observed
that participants who used MoodKit experienced increases in wellbeing and a reduction
in symptoms of depression and anxiety compared to the waitlist control (Bakker et al.,
2018). Capitalizing on the success of combining mood tracking into CBT-based apps, the
current pilot study will implement survey-based mood tracking into the intervention and
design.
Reminders. In the context of mental health apps, reminders offer salient prompts
enacting cued recall from a person’s memory to engage in a specific action such as
writing thoughts in a virtual journal or utilizing a certain app. Reminders come in a
variety of virtual forms spanning from auditory prompts, such as a ringing alarm, to
visual cues, such as a digital message. Prior research has found that users enjoy the use of
reminders and find them helpful, especially if they can be scheduled or personalized
(Dowshen et al., 2012; Stawarz et al., 2018). In addition to prompting memory, reminders
are commonly utilized to combat involuntary nonadherence (Steinkamp et al., 2018). One
chronic health condition management study found that significantly more participants
took their medication when using a reminder. Specifically, 50% completed the task
within one-hour, and 81% completed the task within four hours with a reminder, while
only 39% completed the task within one-hour, and 70% completed the task within four
hours without a reminder (Vervloet et al., 2012b). Another study investigating medication
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adherence for participants diagnosed with bipolar I disorder found that text messages sent
twice a week resulted in higher adherence during a post-intervention and at a three-month
follow-up (Menon et al., 2018). Moreover, a systematic review investigating the effect of
electronic reminders on adherence to medication evaluated 13 studies that used reminder
systems. The review concluded that 12 out of 13 studies observed increased adherence in
the reminder condition compared to control conditions (Vervloet et al., 2012a). Given
this prior research on the advantages of reminders, the present pilot study will include
reminders originating within the participant’s smartphone.
While reminders have been shown to increase adherence in terms of medication
and CBT app usage (Dowshen et al., 2012; Horsch et al., 2017; Steinkamp et al., 2018;
Vervloet et al., 2012b; Vervloet et al., 2012a), it is important to ensure that mental health
apps which utilize them do so in an effective manner. Previous research has shown that
participants perceive mobile notifications that arrive during an important task as
disruptive (Mehrotra et al., 2016). Additionally, when users perceive reminders as too
frequent or overly salient, it can become irritating off-putting to users. This, in turn, could
lead users to disregard, ignore, or cancel the reminder (Stawarz et al., 2018). The current
pilot study will include virtual reminders via the mental health app on the smartphone to
help decrease involuntary nonadherence, but reminder frequency was limited to twice a
day, once in the morning and once in the evening, with a soft alert sound. These times
were chosen based on undergraduate scheduling when students would not likely be in
classes or would potentially have spare time.
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Reminders have also shown great success aiding in the reduction of depressive
symptoms within mental health apps for both clinical (Clarke et al., 2005; Mohr et al.,
2021) and sub-clinical populations (Mohr et al., 2021; Zhang et al., 2019). For example,
one study examined the relationship between the frequency of app usage and depressive
symptoms in an app called CBT MobileWork; this app included reminders,
psychoeducation, and contact with a therapist. The study results showed a correlation
between app usage and decreased levels of depression (Callan et al., 2021), which
indicates that increased use of a CBT-based app with reminders is associated with lower
depressive symptoms. In a more recent study, researchers utilized the IntelliCare
program, a coached mental health program consisting of 14 different mental health apps
that included reminders to use the app, to investigate its efficacy in reducing depressive
and anxiety symptoms. The study found that 90.1% of all participants fully completed all
assignments over the eight weeks and showed significant reductions in depressive
symptoms (Mohr et al., 2017). Thus, both of these CBT-based studies provide evidence
that reminders within mental health apps can further reduce depressive symptoms.
However, both studies utilized coaching or therapist involvement, and it is unclear
whether reminders will also aid in the reduction of depressive symptoms in CBT-based
mental health apps without guidance. This is an important question because there are
more freely available apps without guidance than with guidance in app stores, and
consequently, these guidance-free apps merit further research because they are so
pervasive and accessible. The current pilot study will investigate the effect of reminders
without the use of guidance in a CBT-based mental health app on depressive symptoms.
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Customization. In the technology domain, customization is the process of
changing a product or interface to make it more personalized to an individual’s
preferences or needs. Customization is a commonality that permeates through mobile
technology such as the Apple iPhone, which allows the user to create custom alarms,
reminders, or ringtones. More specifically, customization within mobile apps can include
the creation of a self-representative avatar. An avatar is a virtual representation of the
genuine user where the user can alter various features such as hairstyle, clothes, skin
color, and facial features. Prior research suggests that users hold a strong preference for
programs that include customizable avatars (Cheek et al., 2014). A qualitative study
conducted focus groups and interviews with adolescents exhibiting depressive symptoms
to investigate the useability of a cCBT online fantasy game with avatars (SPARX; Cheek
et al., 2014). This study found that participants enjoyed the option to personalize their
character because they could easily relate to the personalized characters (Cheek et al.,
2014). Building on this personalization research, one study investigating motivation in
training games discovered that identification with a created character was highly related
to intrinsic motivation and enjoyment (Birk et al., 2016). Increased motivation and
enjoyment tend to enhance product or app engagement (Birk et al., 2016), and thus these
factors are important moderators of app adherence. Based on this prior research, the
current pilot study will use avatar customization as a means of increasing adherence,
motivation, and identification with the avatar.
Beyond adherence, the role of customization in mental health apps on depressive
symptom reduction is a largely overlooked area of research. However, research
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examining the effect of avatar customization on self-representation, escapism, and
deindividuation offers some insight. Individuals with depression can often encounter a
form of learned helplessness, where they experience feelings of powerlessness in a
situation that they have deemed inescapable (Hockenbury & Hockenbury, 2010).
However, prior research found that watching and interacting with a therapy task worked
against the learned helplessness theory and reversed perceptions of powerlessness (Klein
& Seligman, 1976). In addition to learned helplessness, another symptom of depression is
high levels of negative self-view. Prior research has found that individuals with
depression who have been instructed to create an avatar, often rate their created avatars as
more successful than their actual person; however, when the creation of an avatar is
combined with compassionate responses, individuals experience increased feelings of
self-compassion (Bessière et al., 2007; Falconer et al., 2014). Furthermore, the mood
management theory posits that people seek specific forms and types of media to regulate
their mood to a specific emotion, so the immersion and escapism into a virtual setting
help the depressed user escape to a different world or reality (Li et al., 2011). Avatars in a
virtual setting can provide escapism where users can experiment with their identity
without experiencing the negative emotions of rejection (Rehm et al., 2016). Building on
these findings, the Proteus effect describes the phenomenon in which a user’s avatar
symbolizes their entire self-representation (Yee & Bailenson, 2007). Overall, prior
research suggests that avatar customization can foster self-empowerment, selfcompassion, and escapism-based relief from negative feelings. These outcomes of avatar
customization are closely related to coping strategies for depression. Thus, it is plausible
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to suggest that avatar customization may help mitigate symptoms of depression through
mechanisms of practicing self-compassion, self-empowerment, and distraction from
negative feelings.
To our knowledge, only one study has experimentally examined the connection
between customization and mobile mental health interventions (Birk & Mandryk, 2019).
Participants in the study were randomized to a condition where they either created their
avatar or were assigned a random avatar that they could not personalize. Baseline anxiety
levels were assessed through the State-Trait Anxiety Inventory, and participants
completed either an Attention Bias Modification Training or a no-training control
activity. Ultimately, the study found that the participant’s ability to customize their avatar
increased their resilience to induction of negative moods, their identification with the
avatar, engagement, and efficacy for the therapeutic training (Birk & Mandryk, 2019).
This study was among the first to directly investigate the relation between customization
and anxiety, as well as how that affects identification, engagement, and efficacy.
However, current research still lacks evidence regarding customizable avatars and their
effect on depressive symptoms. The current pilot study seeks to fill the gap in prior
research by investigating the efficacy of providing customizable avatars within a CBT
mental health app on reducing depressive symptoms.
Current Pilot Study and Hypotheses
Overall, prior research suggests that customization holds the potential to reduce
depressive symptoms and increase adherence within a mental health app. When
combined with CBT, customization could both increase adherence by augmenting self-
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representation, escapism, and empowerment within the mental health app and motivation.
The addition of reminders, mood tracking, and journaling may further increase adherence
by promoting app engagement and use of therapeutic tools. The goal of this pilot study is
to provide exploratory research regarding the efficacy of combining reminders,
journaling, mood tracking, and avatar customization on adherence levels and depressive
symptoms within a mental health app. The primary aim (Aim 1) is to examine the effect
of customization on depressive symptoms and adherence to the mental health app. The
secondary aim is to explore how the perceived usability of the mental health app and its
internal features (customization, mood tracking, reminders, and journaling) influences
depressive symptoms and adherence (Aim 2). To examine these aims, the current pilot
study will utilize a two-group experimental design to compare a mental health app with
customization (the intervention) and without customization (the active control) on
adherence and depressive symptoms. Below, the specific hypotheses of the pilot study are
outlined.
Primary Hypotheses for Aim 1:
H1: It is hypothesized that the ability to customize a personal avatar will further
reduce depressive symptoms compared to the active control.
H2: It is hypothesized that the level of adherence, measured through the
completion of the login questionnaires, will be higher in customization condition
compared to the standard-no customization condition.
Primary Hypotheses for Aim 2:
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H3: It is hypothesized that as the number of journal entries increase, symptoms of
depression will decrease.
H4: It is hypothesized that higher usefulness scores for the reminders will lead to
a higher level of adherence.
H5: It is hypothesized that greater use and understanding of mood patterns will
lead to a higher level of adherence.
H6: Based on prior research, it is hypothesized that the ability to customize a
personal avatar will increase adherence to a higher degree due to the increased levels of
intrinsic motivation and identification with the avatar as compared to the active control.
H7: It is hypothesized that participants in the customization condition will
experience higher levels of motivation and identification with their avatar compared to
the generic avatar given in the active control condition.
Exploratory Aims and Hypotheses:
In addition to investigating the effect of CBT and mental health app features on
symptoms of depression, the current pilot study will also look at the relation between
CBT and the app features on symptoms of anxiety, stress, rumination, and selfcompassion. Anxiety is commonly comorbid with depression and, often, the treatment of
one includes the treatment of the other (Ballenger, 2000). While CBT can be specialized
for either depression or anxiety, generic versions can be used for either. In terms of the
relationship between stress and depression, stress acts as a catalyst, often exacerbating
symptoms of depression. An example of this phenomenon is how prolonged feelings of
stress resulting from work can progress into mental burnout, which can include

20

developing symptoms of depression (Schonfeld & Bianchi, 2016). Rumination is also
closely linked to depression, and individuals who ruminate over thoughts, actions, or
memories are often more susceptible to developing depressive symptoms (Sun et al.,
2014). As for self-compassion, high levels have often been shown to lessen depressive
symptoms, suggesting an inverse relationship (Körner et al., 2015). By reducing
depressive symptoms, it may be possible to increase self-compassion.
In general, we expect customization to increase self-compassion and reduce
anxiety, stress, and rumination. Furthermore, we will also explore the association
between journaling frequency and these psychological constructs as well as the
relationship between avatar identification and these psychological constructs. We
hypothesize that increased journaling will be associated with greater self-compassion and
lower anxiety, stress, and rumination from baseline to posttest. Furthermore, it is possible
that individuals with depressive symptoms may have stronger or weaker identification
with their avatar; however, there is limited prior research aimed at examining this
possible this relationship, and thus, this relationship is exploratory.
METHOD
Participants
The target population for this pilot study was young adults, specifically college
aged students. To answer the first hypothesis, an a priori power analysis was completed
using G*Power 3.1 to discover the number of participants necessary to maintain a power
level of 80% to detect a possible effect at the p = 0.05 level. A meta-analysis was
previously conducted regarding whether various gamification elements improved the
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reduction of depressive symptoms in different mental health apps (Six et al., 2021). The
Cohen’s f for this experiment (f = 0.16) was calculated from the hedge’s g (g = 0.32)
provided in the meta-analysis since both projects investigate mental health apps for
depression (Six et al., 2021). According to this analysis, a sample of 80 participants
would be needed to have 80% power to detect and effect. Previous attrition levels in other
studies with a two-week intervention duration range from 11.4% to 24.1% (Bosso, 2020;
Fish & Saul, 2019; Kladnitski et al., 2020; Reid et al., 2011). In accordance with this
prior research, a conservative increase of 25% or 20 participants should help to maintain
the effect size.
In order to recruit a sample representative of a depressive population, 173
participants were screened prior to beginning the pilot study. Two participants were
excluded from eligibility due to not completing the pre-assessment questionnaire and the
other for not completing the post-assessment questionnaire. The participants were
recruited through the SONA system, flyer advertisements, or word of mouth and received
course or extra credit for their classes, if applicable, and a $20 Amazon gift card if they
fully completed the pilot study. Despite the large pre-screening sample, many individuals
(n=61) were ineligible or declined to complete the study (n=49). A total of 59 students
(Mage = 20.966, SDage = 2.883; 42 females) from Clemson University participated in this
experiment, completing the pre-screening, pre-assessment, and post-assessment
questionnaires. Participants were randomly assigned by the computer database to either
the customization intervention (n=30) or active control group (n=29). See Figure 1 for a
visualization of the participant flow diagram.
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Figure 1: Participant flow diagram.
Inclusion Criteria: Inclusion criteria for participation in this pilot study included
owning an Apple iPhone or Android phone with an updated operating system, currently
attending Clemson University as a student, fluency in English, having a score of five or
higher on the PHQ-8, and being 18 years or older at the time the experiment begins.
Exclusion Criteria: Exclusion criteria excluded participants who do not have
ready and bi-daily access to an Apple iPhone or Android phone with an updated
operating system, does not attend Clemson University as a student, is not fluent in
English, are under the age of 18, does not complete more than one CBT module in
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AirHeart, fails 2 or more attention checks, fails to fully complete the pre- and postassessment, or does not consent to be a part of the pilot study.
Materials
AirHeart App
AirHeart is a CBT mental health app designed exclusively for this pilot study to
aid in the reduction of depressive symptoms. This app immerses participants into a world
of discovery as participants travel in a hot air balloon to the seven wonders of the modern
world. Each stop along their journey provides new psychoeducation, coping techniques,
and behavioral modification in the form of seven cognitive behavioral training modules,
which encouraged the implementation of new cognitive strategies, and offer new,
healthier behaviors. Additionally, AirHeart includes numerous features to increase
enjoyment and adherence:
Feature 1: CBT Modules. CBT modules were chosen based on their recurrent
success in reducing depressive symptoms, especially in a computerized format (Watts et
al., 2013; Wells et al., 2018; Wright et al., 2019). Topics for the modules focus on
psychoeducation, identifying and challenging maladaptive thoughts, behavioral
activation, problem-solving, and mindfulness (Ackerman 2021; Cully & Teten, 2008;
Miner et al., 2016; Muñoz et al., 2000). Participants learned about the topic (e.g., “what is
depression” or “what are maladaptive thoughts”) and strategies to aid in the reduction of
their negative symptoms. Participants were encouraged to utilize these strategies in an
exercise. Modules were completed every other day beginning with the first CBT module
the day after the tutorial to provide rest and allow a day for participants to practice their
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newly learned skills. The full order and summary of each module can be found in the
Appendix as S1.
Feature 2: Login Questionnaire. The twelve-item login questionnaire comprises
of shortened versions of select surveys completed during the initial meeting, the Patient
Health Questionnaire -4, Perceived Stress Scale-4, and four items from the positive affect
scale in the Positive and Negative Affect Scale. Participants were able to track their
pattern of mood grouped by positive and negative affect in the mood tracking line graph
mentioned below. The login questionnaire was to be completed a minimum of seven
times over the course of the experiment, and each login was time stamped within the app.
The first page of the login questionnaire can be seen in the Appendix as S2.
Feature 3: Mood Tracking. The response to the login questionnaire inquiring
about the participant’s current emotional state, specifically their positive and negative
affect, collated into a visual line graph where participants could track their progress and
moods through the app. The more login questionnaires the participants completed over
time, the more information the line graph was able to provide. The graph displayed two
different lines, one for positive affect, positive scale of the positive and negative affect
scale short version (PANAS-SF) and another for negative affect (PSS-4 & PHQ-4)
differentiated by color. Means scores was shown for each day the login questionnaire was
completed. The mood tracking chart could be accessed through the graph logo on the top
side of the compass on the map page, See Figure 2 for a visual. An example of the mood
tracking chart can be seen in the Appendix as S3.
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Figure 2: Map home page for the AirHeart app. The seven wonders of the world are indicated
with red stars and labeled on the right. (A) Journaling icon which leads to the daily journal
entries. (B) Mood tracking icon which leads to the line graph depicting the user’s overall and
individualized scores for depression, anxiety, and stress gathered from the daily login
questionnaires. (C) Avatar customization icon which allows individuals in the intervention
condition to edit their avatars and individuals in the control condition to view their avatars. (D)
The user’s hot air balloon icon which allows individuals in the intervention condition to edit their
hot air balloon and individuals in the control condition to view their hot air balloon.

Feature 4: Journaling. The journaling feature offered users a place to write about
their day or what they learned from the modules. When participants opened the journal,
they type on white paper with size 12 Times New Roman font. Participants were
encouraged to write a journal response after completing their login questionnaire before
continuing to the CBT modules. The journal could also be accessed any time after the
first initial journal completion of that chosen day. Participants can review old entries or
add new entries. The journal could be accessed through the journal logo on the left side
of the compass on the map page. Participants were informed that researchers would not
have access to journal entries, only the character count of the diction within the journal
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entries and a time stamp. See Figure 1 for a visual. An example of a journal entry in
AirHeart can be seen in the Appendix as S4.
Feature 5: Reminders. Used to prompt participants and encourage adherence,
reminders were utilized via the reminders or calendar app on Apple iPhones and Android
phones. Setting reminders allowed for the notification to appear on the iPhone’s lock
screen as a visual reminder, and audio sounds to notify participants that it is time to open
the app. Participants were given options to choose when the reminder will activate every
other day: either at 8 AM or 9 AM in the morning and 4 PM or 5PM, in the evening
Eastern Standard Time. These times were selected for a variety of reasons: the morning
options were chosen, so participants would wake up to the reminder to complete their
modules. An additional nighttime reminder was chosen to allow for a portion of the day
to pass, allowing experiences and emotions to formulate. Additionally, since the
population in question consists of college students, classes are most commonly held from
8 AM to 5 PM. Setting the reminder later in the day allowed for students to complete
their classes and potentially increased the probability that they will not be in class once
the reminder chimes. The addition of a second reminder helped increase adherence by
providing participants with a supplementary prompt in case the first reminder was
forgotten or ignored.
Experimental Manipulation: Customization & Personalization
Two different elements within the intervention group were customized: an avatar
and the hot air balloon. One of the first steps of the AirHeart tutorial, led both by the app
and researcher introducing the participants to the app, was avatar customization. This
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customization prompted the participant to create an avatar that is the embodiment of
themselves by allowing tailoring of the avatar’s skin, eye, and hair color, and clothes (see
Appendix S5 for instructions & S6 for example avatars). The participants also
customized their avatar’s hot air balloon, specifically tailoring the color of the balloon
(see Appendix S7 for hot air balloon examples).
In addition to the customization of the avatar and hot air balloon, the app asks for
the participant’s name to personalize the journal and mood tracking chart to the user.
Utilization of the participant’s name can be observed on the cover of the journal and as a
header on the mood tracker page, such as “Steph’s Mood Tracker”.
Active Control Group: No Customization or Personalization
The control version of AirHeart did not include avatar or hot air balloon
customization. The control avatar was designed as a grey, gender-neutral person with no
specific features, and the hot air balloon was grey colored. This version of AirHeart asked
the participant’s name but did not utilize it in the journal or mood tracker. The avatar for
the standard-no customization condition can be found in the Appendix as S8.
Pilot Study Design
There were two versions of the app ‘AirHeart’: one for the intervention group
with customization elements and one for the active control lacking these customization
elements. This experimental pilot study uses a 2 (App Condition: Customization vs No
Customization) x 2 (Time: Baseline vs. 14-day Postintervention) mixed design with the
between-subjects design of app condition and the within-subjects design of time.
Participants were randomized to either the intervention or active control condition.
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Measures: Mental Health Symptoms
All questionnaires given are based on participant self-report data during the past two
weeks.
Depressive Symptom Questionnaire. The Patient Health Questionnaire – 9 (PHQ9) was administered at baseline and post-intervention, and the Patient Health
Questionnaire – 4 (PHQ-4) was administered as part of the app design. The PHQ-9 is a
nine-item questionnaire that investigates depressive behavior over the past two weeks
ranging from minimal depression, a score of 1-4, to severe depression, a score of 20-27
(Kroenke et al., 2001). Participants respond to questions about negative moods and
opinions, like feelings of hopelessness or failure, suicidal thoughts, or pessimism about
the future, and select one of four choices on a four-item Likert scale ranging from “not at
all” to nearly every day” (Kroenke et al., 2001). For this experiment, the traditional ninth
question regarding self-harm and suicidal thought has been removed since the AirHeart
app is not going to be designed to alleviate suicidal ideology specifically and it falls out
of the scope of the current pilot study. Published in 1999, the PHQ-9 maintains internal
validity and consistency over the years with a reported Cronbach’s alpha ranging from
0.84 to 0.89 (Kroenke et al., 2001).
The PHQ-4 is a four-item shortened version of the PHQ-9. Similar to the PHQ-9,
the PHQ-4 asks the participants about their depressive and anxiety symptoms over the
past two weeks utilizing a four-item Likert scale ranging from “not at all” to nearly every
day” with scores ranging from 0-12 (Löwe et al., 2010). The first two questions are based
on the PHQ-2, specifically inquiring about depression (i.e., anhedonia and feeling
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depressed or down). The remaining two questions are based on the Generalized Anxiety
Disorder-2 questionnaire and investigate anxious behavior (feeling nervous and the
inability to cease worrying) (Löwe et al., 2010). When compared to its longer
counterpart, the PHQ-4 retains a similarly high internal validity with a Cronbach’s alpha
= 0.85 (Kroenke et al., 2009).
Anxiety Symptom Questionnaire. The Generalized Anxiety Disorder – 7 (GAD-7)
is a seven-item questionnaire measure of anxiety over the past two weeks ranging from
minimal anxiety (0-4) to severe anxiety (15-21). Participants respond to the seven
questions on a four-choice Likert scale from “not at all” to “nearly every day”. This
questionnaire asked about the frequency of nervousness, worry, relaxation, irritability,
restlessness, and fear (Spitzer et al., 2006). Originally published in 2006 in accordance
with Diagnostic and Statistical Manual – IV, this anxiety questionnaire has maintained
internal consistency over the years with a reported Cronbach’s alpha of 0.89 (Löwe et al.,
2008).
Stress Questionnaire. The Perceived Stress Scale (PSS-10) was administered at
baseline and post-intervention, and the shortened Perceived Stress Scale (PSS-4) was
administered as part of the app design. The PHQ-9 The Perceived Stress Scale (PSS) is a
10-item questionnaire measure of stress over the past month with scores ranging from 0
to 40 with 0-13 indicating low stress and 27-40 indicating high stress (Reis et al., 2010).
This questionnaire, which is a shortened version of the PSS-14, presents scenarios to the
user, and asks them to rank their response on a five-point Likert scale ranging from
“never” to “very often”. The PSS was published in 1984 but maintains a strong internal
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validity ranging from 0.75 to 0.91 (Cohen et al., 1983; Cohen & Williamson, 1988; Cole,
1999; Reis et al., 2010).
The PSS-4 is a four-item shortened version of the PSS. Comparable to PSS, the
PSS-4 assesses participants’ stress levels over the past month with scores from 0-16 on a
five-item Likert scale ranging from “never” to “very often”. This shortened version of the
PSS retains its internal validity with a Cronbach’s alpha ranging from 0.74-0.77 (Vallejo
et al., 2018; Warttig et al., 2013).
Depression Anxiety and Stress Questionnaire. The Depression Anxiety and Stress
Scale – 21 (DASS-21) is a 21-item shortened version of the Depression Anxiety and
Stress Scales measuring levels of depression, anxiety, and stress over the previous week.
Participants are asked a variety of questions regarding their recurrent negative symptoms
like the inability to relax or experiencing a dry mouth with responses ranging 0-3 or on a
scale from “did not apply to me” to “applied to me very much or most of the time”
(Norton, 2007). This questionnaire has shown to be accurate within both clinical and nonclinical populations (Lovibond & Lovibond, 1995; Antony et al., 1998) and maintains
internal validity amongst a variety of populations, such as adolescents (Cronbach’s alpha
ranging from 0.76-0.91) (Le et al., 2017), mothers in rural environments (Cronbach’s
alpha = 0.88) (Tran et al., 2013), and adults in Nepal (Cronbach’s alpha ranging from
0.77-0.82) (Tonsing, 2014).
Positive and Negative Affect Scale – Short Form. The Positive and Negative
Affect Scale – Short Form (PANAS-SF) is a 20-itme questionnaire investigating the
participants’ positive and negative emotions. This questionnaire contains two scales, one
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for positive affect and a second for negative affect with scores range from 20-100 or 1050 for each scale. This scale does not use questions, but simply provides an emotion and
asks participants to select an answer on a five-point Likert scale ranging from “Very
slightly or not at all” to “extremely” for how they’ve been feeling on average. Some
examples of the positive affect scale include adjectives like interested, strong, or excited,
while the negative affect scale includes words such as distressed, hostile, or scared
(Watson et al., 1988). The PANAS-SF maintains a strong internal validity ranging from
0.78 – 0.83 (Meimann, 2016; Thompson, 2007).
Self-Compassion Questionnaire. The Self-Compassion Scale Short Form (SCSSF) is a 12-item questionnaire measure of self-compassion with scores ranging from 1260; this questionnaire is a shortened version of the Self-compassion Scale which contains
26 questions. The SCS-SF contains questions regarding scenarios and how they relate to
the user, for example, “I try to see my failings as part of the human condition” or “I’m
disapproving and judgmental about my own flaws and inadequacies (Raes et al., 2011).
With a newer publication year of 2011, the SCS-SF maintains a strong internal validity
(Cronbach’s alpha of ≥ 0.86) and a lengthy test-retest reliability of 0.71 (Raes et al.,
2011; Hayes et al., 2016).
Rumination Questionnaire. The shortened version of the Ruminative Response
Scale (RRS) is a 10-item questionnaire regarding rumination levels during a negative or
depressive mood. Responses range on a scale from 1 (Never) to 4 (Almost Always)
regarding the frequency in which participants experience a specific set of emotions,
thoughts, or actions (Treynor et al., 2003). The RRS shortened version maintains
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common usage and high validity with a Cronbach’s alpha ranging from 0.72-0.84 (ErdurBaker & Bugay, 2010; Parola et al., 2017) in both clinical and non-clinical populations.
Measures: Usability, Motivation, and Adherence
Demographic Questionnaire. Various demographic factors, such as the
participant’s gender and age, were recorded during both the pre- and post-intervention
surveys. In addition, during the pre-intervention, questions regarding the participant’s
prior mental health app usage and clinical diagnosis were included. Questions regarding
the identification, affiliation, and relationship with the created avatar as well as the
various app features were given to the participants at postintervention.
Usability Questionnaire. The System Usability Scale (SUS) is a 10-item
questionnaire measuring the usability of a system or product using a five-item Likert
scale ranging from “strongly agree” to “strongly disagree”. The scale ranges from 0 to
100 with any score 68 or above being average and any score below 68 is below average
(Bangor et al., 2008; Lewis, 2018). Originating in the 1980s, the SUS remains a popular
and quick method of measuring system useability and maintains high reliability with a
Cronbach’s alpha of 0.92 and 0.9 respectively (Lewis et al., 2015; Lewis & Sauro, 2009).
Additionally, the SUS also maintains high criterion validity with a high correlation to the
Usability Metrix for User Experience, r = 0.96 (Finstad, 2010; Lewis et al., 2015). In
addition, the post-questionnaire also collected qualitative data regarding efficacy,
convenience, quality of the reminders, mood tracker, journal, positive feedback, and
storytelling elements, and whether participants would continue to use the app if it was
available for longer than 14 days.
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Motivation Questionnaire. The Intrinsic Motivation Inventory (IMI) is a set of
seven different scales measuring interest/enjoyment, perceived competence,
effort/importance, pressure/tension, perceived choice, value/usefulness, and relatedness
consisting of 45 total questions (Deci & Ryan, 1985). For this pilot study, 19 questions
from the interest/enjoyment, effort/importance, and value/usefulness scales were
collected at post-intervention. Prior research investigating exercise program interventions
(Martinez, 2020) and mental health messaging in serious video games (Poppelaars et al.,
2018) also used select subscales from the IMI; similarly, the present pilot study also
utilizes subsets of the IMI scale. The exclusion of certain subscales does not impact the
effectiveness of the remaining subscales; each of the three subscales chosen demonstrates
high levels of internal validity with a Cronbach’s alpha of 0.92, 0.74, and 0.95
respectively (Dykes, 2011). Three scales were chosen as a means of best representing the
inquiries posed during the experiment regarding participants’ motivation to complete and
utilize the AirHeart app. Responses range on a seven-point Likert scale from “Not True at
All” to “Very True” (Deci & Ryan, 1985). The IMI has been utilized for a wide variety of
kinds of motivational experiments such as math and reading skill development (Monteiro,
Mata, & Peixoto, 2015), fitness (Gaesser et al., 2020), and software engineering
(Mikkonen, 2016), and has been shown to have strong reliability with clinical populations
such as individuals with major depressive disorder (MDD) (Dehn et al., 2020). The IMI
maintains a strong internal validity with a Cronbach’s alpha ranging from 0.72 to 0.92
(Choi et al., 2010; Gaesser et al., 2020; Monteiro et al., 2015).
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Adherence Data. Adherence data was collected each day participants log into the
app. Participants were able to use ‘AirHeart’ daily but were only required to log in seven
times to complete the seven modules. The number of logins along with the days when the
participants utilized the app were compiled.
Procedure
Before the commencement of this experimental pilot study, approval was received
from Clemson University’s Institutional Review Board. Additionally, this pilot study was
pre-registered on the open-science framework.
Screening: Before participants began the baseline session using the AirHeart app,
they first complete the PHQ-8 screening. To be eligible for the pilot study, participants
must have received a score of five or higher, indicating at least mild symptoms of
depression. Participants had access to the PHQ-8 via a Qualtrics survey. If participants
received a score of five or higher, they received a passcode to register for the AirHeart
pilot study. If a participant received a score of four or lower, they were thanked for their
time but not provided with the passcode.
Baseline Session: Questionnaires At the initial in-person baseline session,
participants provided written informed consent stating that they are willingly
participating in the experiment. The participants then completed a total of seven
questionnaires, the PHQ-8, GAD-7, DASS-21, PSS-10, SCS-SF, RSS, and a
demographic survey, utilizing the survey program Qualtrics on lab computers. In addition
to the questionnaires, two attention check questions were dispersed throughout the survey
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to gauge attention. After completion of the questionnaires, participants were randomly
assigned to either the intervention condition or the active control condition.
Baseline Session: AirHeart Tutorial: Instructions for how to download the
AirHeart app were provided verbally by the researchers, and the participant was granted
access to their version of the app on their mobile phone. Participants were blinded to their
condition, as they did not know that there are two different conditions or what was being
manipulated. Blinding of the researcher to the condition was impossible since researchers
were required to assist participants in the download procedure of the AirHeart app. After
the participant successfully downloaded AirHeart onto their iPhone, a short privacy and
confidentiality notice at the bottom of the screen informed participants that this app is not
therapy and should not be used in place of therapy with licensed professionals. A
physical step by step guide was given to the participants, directing them through the
different steps on how to use the app and to help answer any preemptive questions.
Participants were instructed to follow along with the guide and encouraged to ask
questions along the way.
To begin, participants opened the app, which greeted the user and ask them to
register for an account, asking for their first name, email, and a passcode. After entering
their information, participants met their avatars. In the intervention condition, participants
customized their avatar to look like themselves, and the active control was simply given
the grey avatar. Afterward, they completed the 16-item login questionnaire consisting of
the PHQ-4, PSS-4, and eight positive affect questions from the PANAS-SF. The
participants were then be prompted to journal about their day.
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After completing the prerequisites to the CBT modules, the home page was
shown, and the guide educated participants on the location of the features in the app, the
storyline premise, and the duration of the pilot study. After completing their first wonder,
participants were prompted to set up reminders on their phone in either a reminders or
calendar app. Additionally, the guide informed participants about the responsibilities
expected of them during the pilot study, specifically that they are to explore all seven
different wonder and complete a post-intervention survey after the end of the 14-day trial.
Participants were informed that a $20 compensation would be given if they completed the
seven modules, seven journal entries, seven login questionnaires, and the postintervention survey. As a precaution, users kept the step-by-step guide given at the
beginning of the session. Once the participants completed the steps on the guide in the
app, they exited the lab. See Figure 3 for a visual representation of the pre-intervention
timeline.
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Figure 3. Flow diagram of preintervention data collection and AirHeart tutorial.
Intervention Period. After the initial session, participants completed six more
modules over the following two weeks; see Figure 4 for a visual representation. The
intervention period lasted for 14-days, after which a post-intervention survey was sent to
all participants. A typical day of app usage would commence by opening the AirHeart
app which followed a similar process to the one seen in the tutorial beginning with the
twelve login questions regarding their mood. Once completed, the participants were
prompted to complete a journal entry. After completing their login journal entry, the
participant then navigated to the main map. There, they were shown their hot air balloon
on the main map on the starred location which was the next wonder to complete the
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newest CBT module. Participants could return to their journal to make a note of their new
skill set, view their progress at the mood tracker, revisit any previous wonder to
rediscover a module, or, in the intervention group, edit their avatar. Whenever the
participant was ready, they would complete the new module. After completing the
module, participants had the same three or four options as prior to completing the new
module. After completing any variety of these options, once the user has finished, they
closed the app. See Figure 4 for a visual representation of the progression.

Figure 4. Flow diagram of the participant’s usage of the AirHeart app.
End-of-Intervention Assessment. One day after completion of the two-week
timeframe, a survey was sent via email to the participants. If the survey was not
completed that day, two reminder emails were sent over the course of the next week. The
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three emails containing the post-intervention survey also contained a prompt re-informing
the participants that if they completed all seven modules, seven journal entries, seven
login questionnaires, and the post-intervention survey, they would receive a $20
compensation. This compensation came in the form of an Amazon electronic gift card (egift card) sent via email. This survey contained the original six questionnaires, PHQ-8,
GAD-7, DASS-21, PSS-10, SCS-SF, and RSS, with the addition of a usability scale,
SUS, a motivation questionnaire, IMI, and questions regarding the relationship of the
participant to the avatar, identification, and usability elements of the app features. Similar
to the pre-assessment survey, three attention check questions were dispersed throughout
the survey to ensure attention. The pilot study concludes with the submission of this
survey and reception of the compensation. See Figure 5 for a visualization of the
postintervention procedure.

Figure 5. Flow diagram of postintervention procedure.

40

Data Analysis
Data Cleaning. Outliers resulting from sole completion of the first CBT module
shown in the lab setting were excluded from the pilot study based on pre-set exclusion
criteria. In addition, any participant who incorrectly responded to two or more attention
checks or failed to complete either the pre-screening, pre-, or post-assessment was
excluded. Baseline measures were compared between groups, and in addition to
controlling for covariates, a diagnosis of major depressive disorder (MDD) was examined
as a sub-analysis in the mixed ANOVA and general linear model (GLM). Participants
with diagnoses were included in the total sample as well as excluded in a separate test
which can be found in the appendix, and the non-clinical and clinical participants were
run as their own samples.
Primary Analysis.
To investigate H1, the first primary analysis was a 2 (Intervention Type:
Customization vs. Standard – No Customization) x 2 (Time: Baseline vs. PostIntervention) mixed effects ANOVA, which was conducted to identify the effect of
customization on depressive symptoms over time.
To investigate H2, a second primary analysis was an independent sample’s t-test
for the adherence outcomes: number of logins.
In addition, to test H3, a correlation was performed between depressive symptoms
scores and journal entries. To test H4, the usefulness of the reminders, was investigated
through a multiple linear regression. To test H5, a second multiple linear regression was
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performed to examine whether the use and understanding of mood track influenced
adherence.
Additionally, to investigate H6, a generalized linear multiple regression was
conducted to assess differences between condition, motivation levels, or identification
with the avatar on adherence levels to the AirHeart app, specifically CBT module
completion. The dependent variable, adherence to CBT modules, was coded as whether
the participant completes a module or not (No = 0; Yes = 1). The total was summed for
all seven modules with adherence ranging between 1-7. Motivation levels and
identification with the avatar were ascertained through post-intervention questionnaires.
In terms of these regressions, linearity assumptions were investigated.
Furthermore, to investigate H7, an independent samples t-test was performed to
assess how participants in the customization condition were expected to experience
higher levels of motivation and identification with their avatar compared to the generic
avatar given in the active control condition.
Secondary Analysis.
Regarding the exploratory hypotheses, secondary analyses were performed to test
the exploratory hypotheses that examine the effect of customization on self-compassion,
anxiety, stress, and rumination. Specifically, 2 X 2 mixed ANOVAs were also performed
for the following seven outcome measures: anxiety levels (GAD-7), perceived stress
levels (PSS-10), rumination (RRS), SCS-SF, and the three DASS-21 subscales to identify
the effect of customization on anxiety, stress, and rumination symptoms over time.
Additionally, the useability of each of the main features, journaling, mood tracking,
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reminders, and customization, was investigated through a generalized linear multiple
regression. This assessed if any differences in the number of journal entries, usefulness of
reminders, understanding from mood tracking, and identification with the avatar exist
between the two conditions in terms of anxiety, stress, and rumination symptoms.
RESULTS
Participant Characteristics. A total of 173 participants completed the prescreening, and 112 qualified for the full AirHeart pilot study, but only 63 (Mage = 21.032,
SDage = 2.817; 45 females) both consented and completed the pre-assessment
questionnaire. From those participants who also completed the post-assessment (N = 59,
Mage = 20.966, SDage = 2.883; 42 females), 26.667% (8/30) reported a diagnosis of Major
Depression Disorder (MDD) in the intervention and 27.586% (8/29) reported MDD in the
control condition. In addition, 23.333% (7/30) reported prior usage of a mental health app
in the intervention, and 13.793% (4/29) reported prior usage of a mental health app in the
control condition. For further information regarding baseline participant characteristics,
see Table 1.
Table 1
Variables

Age
Gender
Prior App Use (%)
MDD Diagnosis
(%)

Overall Sample
(N = 59)
20.966
F = 42
M = 14
NB = 3
No = 45/59
Yes = 11/59
Maybe = 3/59
No = 32/59
Yes = 27/59

Customization
Condition
(N = 30)
21.267
F = 22
M=7
NB = 1
No = 21/30
Yes = 7/30
Maybe = 2/30
No = 22/30
Yes = 8/30
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No
Customization
Condition
(N=29)
20.655
F = 20
M=7
NB = 2
No = 24/29
Yes = 4/29
Maybe = 1/29
No = 22/29
Yes = 8/29

Significance
Level
0.420
0.764
0.532
0.620

PHQ-9 Depression
Scores
GAD-7 Anxiety
Scores
PSS-10 Stress
Scores
RSS Rumination
Scores
SCS-SF SelfCompassion SelfKindness Scores
SCS-SF SelfCompassion SelfJudgement Scores
SCS-SF SelfCompassion
Common
Humanity Scores
Scores SCS-SF
Self-Compassion
Isolation Scores
SCS-SF SelfCompassion
Mindfulness Scores
SCS-SF SelfCompassion OverIdentification
Scores
DASS-21
Depression Scores
DASS-21 Anxiety
Scores
DASS-21 Stress
Scores

9.237

8.800

9.690

0.500

8.729

7.967

9.517

0.180

21.117

20.367

21.897

0.317

50.881

50.733

51.034

0.934

5.576

5.867

5.276

0.134

5.051

5.4333

4.655

0.127

5.373

5.567

5.172

0.330

4.661

4.833

4.483

0.409

7.068

7.433

6.690

0.081

4.814

4.933

4.690

0.603

6.407

5.200

7.655

0.075

5.661

5.133

6.207

0.308

7.678

7.000

8.379

0.158

Note: Baseline participant characteristics.
Outlier Analysis.

To determine whether there were outliers in the primary analysis variables, a
univariate outlier analysis was performed for baseline depressive symptoms, postintervention depressive symptoms, and number of logins (the dependent variable for
adherence). Univariate outlier analysis was defined as a deviation of more than three
standard deviation units from the respective means. No outliers were observed these
variables.
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Primary Analysis.
Depression and Customization Between Conditions. In accordance with the first
hypothesis, a 2 (Condition: Customization vs. No Customization) X 2 (Time: Baseline vs.
Post-Intervention) mixed effects ANOVA was conducted to investigate whether the
customization of a virtual avatar would further reduce depressive symptoms over time.
There was a significant main effect of Time (F (1, 57) = 4.639, p = .035, ηp2 = .075) such
that depressive symptoms scores decreased from baseline to post-intervention
assessment; however, the main effect of Condition did not reach significance (F (1, 57) =
.808, p = .372, ηp2 = .014). In addition, the interaction between Time and Condition was
not significant (F (1, 57) = .245, p = .622, ηp2 = .004) which does not support H1.
App Adherence and Identification Between Conditions. To investigate H2, an
independent sample’s t-test was conducted to investigate the effect of both time and
customization condition on AirHeart adherence, specifically the number of login
questionnaires completed. There was no significant effect of Condition (t (58) = .449, p <
.655), which does not support H2. Descriptives for the login questionnaire, modules, and
journal entries can be found in Table 2.
Table 2

No
Customization
Variables
Condition
(N=29)
Login
M = 7.119
M = 6.967
M =7.276
Questionnaire
SD = 2.672
SD = 2.684
SD = 2.604
M = 6.254
M = 6.133
M = 6.379
Journal Entries
SD = 2.537
SD = 3.214
SD = 1.613
Completed
M = 6.576
M = 6.400
M = 6.759
Modules
SD = 1.235
SD = 1.522
SD = 0.830
Note. Descriptive for login questionnaires, journal entries, and modules completed.
Overall
Sample
(N = 59)

Customization
Condition
(N = 30)
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Depression and App Features. To examine whether an increase in journaling
would lead to a decrease in depressive symptoms (H3), a correlation between depression
scores and total number of journals completed was conducted. No statistical significance
was detected regarding the effect between the number of journal entries and depression
scores (r = -.058, p = .662), thus H3 is not supported.
To examine whether higher usefulness scores for the reminders would lead to
increased levels of adherence (H4), a multiple linear regression was conducted between
the six reminder statements and the number of login questionnaires. The overall model
reached statistical significance (F (6, 42) = 2.933, p = .020) with 32.800% of variance
explained by our model. One reminder statement – feeling excited when see the reminder
statement – was a significant predictor of usefulness (ß= .501, p = .003) which lends
support to H4. However, none of the remaining individual reminder statement predictors
were significant in predicting usefulness on their own (ps > .20). See Table 3 for further
details.
Table 3
Reminder Variables

Beta (ß)

t-value

Sig (p-value)

The reminders helped me to remember to
complete my modules
The reminders were annoying

0.068
0.239

0.421
1.215

0.676
0.232

The reminders were inconvenient

0.227

1.049

0.301

I would turn off the reminders if I could
The reminders helped improve the quality
of the app

0.208

1.026

0.312

0.175

1.029

0.310

I got excited when I saw the reminders

0.501

3.238

0.003
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Note. Results of the multiple linear regression between reminders variables and the
number of login questionnaires completed.
In addition to journaling and reminders, questions regarding the use and
understanding of the mood tracker (H5) were investigated through a multiple linear
regression. The overall model did not reach significance (F (4, 42) =.539, p = .708), nor
did any individual factor reach the level of significance (ps > .400). See Table 4 for
further details.
Table 4
Mood Tracking Variables

Beta (ß)

The mood tracking helped me understand
my pattern of moods
I liked being able to track my mood and
symptoms

t-value

Sig (p-value)

.126

.573

.570

-.059

-.277

.783

I did not use the mood tracking
-.073
-.353
The mood tracking made me want to use the
app
.142
.753
Note. Results of the multiple linear regression between mood tracking variables and the
number of login questionnaires completed.
Adherence, Customization, Motivation Levels, and Avatar Identification. A
multiple linear regression was conducted to assess the relationship between condition and
adherence with intrinsic motivation and identification with the avatar acting as
moderators (H6). Four interaction terms between condition, three IMI subscales, and
avatar identity were created to illustrated further interaction. Furthermore, the regression
between the three IMI subscales, avatar identification, and condition did not reveal and
significant relations (F (5, 58) = 0.838, p = .529), which does not support H6. In addition,
the regression between the three IMI subscales, avatar identification, condition, and the
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.726
.456

four interaction terms also did not reveal and significant relations (F (9, 58) = .556, p =
.826).
Finally, to investigate whether customization influenced (a) motivation and (b)
identification with one’s avatar, separate independent sample’s t-tests were performed
(H7). The results for motivation revealed no significant effect on the subscale of effort (p
= .081), interest (p = .898), nor value (p = .241). The results for identification with the
avatar had a marginally significant effect (t (57) = -1.920, p = .060) such that those in the
customization condition (M = 2.833, SD = .986) identified more with the avatar
compared to the no-customization condition (M = 2.379, SD = .820). Ultimately H7 was
not supported.
Secondary Analysis.
Relationship between Customization and Other Metal Health Symptoms.
Secondary analyses were performed to investigate whether customization influenced
other mental symptomology similar to depression, such as anxiety, stress, rumination,
and self-compassion. First, a 2x2 mixed ANOVA was conducted to investigate the main
effect of anxiety over time. There was a significant main effect of Time (F (1, 57) =
4.590, p = .036, ηp2 = .075); however, neither the interaction between Time and Condition
(F (1, 57) = .631, p = .430, ηp2 = .011) nor the main effect of Condition (F (1, 57) =
1.134, p = .291, ηp2 = .020) proved significant.
Another 2x2 mixed ANOVA was conducted to investigate the main effect of
stress over time. There was a significant main effect of Time (F (1, 57) = 14.131, p <
.001, ηp2 = .199); however, neither the interaction between Time and Condition (F (1, 57)
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= .418, p = .520, ηp2 = .007) nor the main effect of Condition (F (1, 57) = .519, p = .474,
ηp2 = .009) proved significant.
A separate 2x2 mixed ANOVA was conducted to investigate the main effect of
rumination over time. There was a statistical trend for the main effect of Time (F (1, 57)
= 3.587, p = .063, ηp2 = .059); however, neither the interaction between Time and
Condition (F (1, 57) = .121, p = .729, ηp2 = .002) nor the main effect of Condition (F (1,
57) = .039, p = .844, ηp2 = .001) proved significant.
Another 2x2 mixed ANOVA was conducted to investigate the main effect of selfcompassion over time, specifically self-kindness. There was a significant main effect of
Time (F (1, 57) = 5.359, p = .024, ηp2 = .086); however, neither the interaction between
Time and Condition (F (1, 57) = 1.408, p = .240, ηp2 = .024) nor the main effect of
Condition (F (1, 57) = 1.274, p = .264, ηp2 = .022) proved significant.
For the second self-compassion scale, another 2x2 mixed ANOVA was conducted
to investigate the main effect of self-compassion over time, specifically self-judgement.
There was a statistical trend for the main effect of Time (F (1, 57) = 3.732, p = .058, ηp2 =
.061); however, neither the interaction between Time and Condition (F (1, 57) = 1.635, p
= .206, ηp2 = .028) nor the main effect of Condition (F (1, 57) = 1.104, p = .298, ηp2 =
.019) proved significant.
For the third self-compassion scale, a 2x2 mixed ANOVA was conducted to
investigate the main effect of self-compassion over time, specifically common humanity.
There was a significant main effect of Time (F (1, 57) = 10.022, p = .002, ηp2 = .150),
however, there was no significance for the interaction between Time and Condition (F (1,
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57) = .003, p = .957, ηp2 < .001), nor the main effect of Condition (F (1, 57) = 1.019, p =
.317, ηp2 = .018).
For the fourth self-compassion scale, another 2x2 mixed ANOVA was conducted
to investigate the main effect of self-compassion over time, specifically isolation. There
was a significant main effect of Time (F (1, 57) = 6.401, p = .014, ηp2 = .101); however,
there was not significance for the interaction between Time and Condition (F (1, 57) =
.041, p = .840, ηp2 = .001) nor the main effect of Condition (F (1, 57) = .927, p = .340, ηp2
= .016).
For the fifth self-compassion scale, another 2x2 mixed ANOVA was conducted to
investigate the main effect of self-compassion over time, specifically mindfulness. There
was a significant main effect of Condition (F (1, 57) = 4.403, p = .040, ηp2 = .072),
however, there was no significant main effect for Time (F (1, 57) = 1.530, p = .221, ηp2 =
.026) nor the interaction between Time and Condition (F (1, 57) = .051, p = .822, ηp2 =
.001).
For the final self-compassion scale, another 2x2 mixed ANOVA was conducted to
investigate the main effect of self-compassion over time, specifically over-identification.
There was a statistical trend for the main effect of Time (F (1, 57) = 3.297, p = .075, ηp2 =
.055), however, no statistical significance was discovered for the interaction between
Time and Condition (F (1, 57) = .783, p = .380, ηp2 = .014) nor the main effect of
Condition (F (1, 57) = 1.081, p = .303, ηp2 = .019).
Relationship between Journaling and Other Mental Health Symptoms. A
generalized linear multiple regression was conducted to determine whether any
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differences in terms of the number of journals existed between the two conditions in
terms of anxiety, stress, and rumination symptoms. No statistical significance was
detected (F (3, 58) = .984, p = .407). In addition, correlations were run between the
number of journals completed and anxiety (r = .020, p = .441), stress (r = -.135, p =
.155), and rumination (r = -.025, p = .427) symptoms; however, no statistical correlations
were discovered.
System Usability Scale. The SUS scale reached an average of 65.805 (M = 65.805,
SD = 8.603, Min = 40, Max = 85) on a scale from 0 to 100, which was slightly below the
average of 68. This below average score indicates the AirHeart app is slightly below the
average usability point, suggesting the necessity of an update to make the app potentially
less complex, cumbersome, and more intuitive.
Examining the Moderator: Prior Mental Diagnosis
In addition to testing hypotheses on the total population, separate analyses were
conducted to investigate differences between clinical groups in both conditions and the
non-clinical groups in both conditions, while controlling for prior mental health
diagnosis.
Depression and Customization Between Conditions. In addition to running the
mixed effect ANOVA on the total population, a separate ANOVA with the addition of
prior mental health diagnosis. In accordance with the first hypothesis, a 2 (Time: baseline
and 14-day post-assessment) x 2 (Condition: Customization or Control) x 2 (Prior Mental
Health Diagnosis: Clinical or Sub-Clinical) mixed ANOVA was conducted to investigate
whether the customization of a virtual avatar would further reduce depressive symptoms
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over time. There was a significant main effect of Time (F (1, 55) = 5.232, p = .026, ηp2 =
.087); however no other main effects reached significance (Time * Condition: F (1, 55) =
.397, p = .531, ηp2 = .007; Time * Diagnosis: F (1, 55) = .180, p = .673, ηp2 = .003; Time
* Condition * Diagnosis (F (1, 55) = 1.255, p = .267, ηp2 = .022). A significant difference
between the groups was discovered for prior mental health diagnosis (F (1, 55) = 16.565,
p < .001, ηp2 = .231), but not for condition (F (1, 55) = .355, p = .554, ηp2 = .006) nor the
interaction between condition and diagnosis (F (1, 55) = .735, p = .395, ηp2 = .013).
App Adherence and Customization Between Conditions. In accordance with the
second hypothesis, a 2 (Time: baseline and 14-day post-assessment) x 2 (Condition:
Customization or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical)
mixed ANOVA was conducted to investigate the effect of time, customization condition,
and prior mental health diagnosis on AirHeart adherence, specifically the number of login
questionnaires completed. Similar to the first hypothesis, there was a significant main
effect of Time (F (1, 55) = 416.507, p < .001, ηp2 = .884); however, no other main effects
reached significance (Time * Condition: F (1, 55) = .347, p = .538, ηp2 = .006; Time *
Diagnosis: F (1, 55) = 2.158, p = .148, ηp2 = .038; Time * Condition * Diagnosis (F (1,
55) = .122, p = .729, ηp2 = .002). No significant relationships were discovered between
groups: (Condition: F (1, 55) = .347, p = .558, ηp2 = .006), Diagnosis (F (1, 55) = .2.158,
p = .148, ηp2 = .038), nor the interaction between condition and diagnosis (F (1, 55) =
.122, p = .729, ηp2 = .002).
Exploratory Analyses.
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The Relationship between Mental Health Symptoms and Avatar Identification. In
addition, multiple correlations were conducted to investigate the relationship between
depressive symptoms and identification with the avatar. Statistical correlations were
discovered between depression scores and the statements “I identified with my avatar” (r
= -.364, p = .005), “I felt a connection with my avatar” (r = -.285, p = .029), and “my
avatar was nothing like myself” (r = .436, p = .001). Further results can be found in Table
5.
Table 5
Avatar Identification
Questionnaire
Identified with Avatar
Connection with Avatar

Pearson
Correlation
Sig. (p- value)
**
-0.364
0.005
*
-0.285
0.029

Avatar was Not Like Me
Avatar is More Accomplished
I Like My Avatar
Avatar Made AirHeart More
Enjoyable
Avatar Made Me Want to Use
AirHeart

0.436**

0.001

0.085

0.523

-0.168

0.204

-0.239

0.068

-0.245

0.062

Avatar Helped During Modules
-0.194
0.14
Note: Correlations between PHQ-8 scores after 14 days and Avatar Identification
Questionnaire
*. Denotes correlation is significant at the 0.05 level (2-tailed).
**. Denotes correlation is significant at the 0.01 level (2-tailed).
In addition, bivariate correlations were conducted to investigate the relationship
between anxiety, stress, rumination, and identification with the avatar. A statistical
correlation was discovered between anxiety scores and avatar identification (r = -.298, p
= .022), stress and avatar identification (r = -.345, p = .007), rumination and avatar
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identification (r = -.267, p = .041), and the DASS Depression subscale (r = -.361, p =
.005). Further results can be found in Table S2, S3, & S4 in the appendix.
The appendix (S1) shows further mixed ANOVA results on the relationship
between customization, prior mental health conditions, and other mental health symptoms
on depressive symptoms over time and adherence. However, there were no significant
finding between time and condition for any of the other mental health conditions
regardless of prior diagnosis.
Discussion
This pilot study sought to investigate the effect of avatar customization on
depressive symptoms and adherence over time. However, this pilot study further
examined how avatar customization influenced motivation and identification with the
avatar. Overall, preliminary results from suggest that the AirHeart app led to a significant
decrease in depressive symptoms; however, the ability to customize a virtual avatar did
not lead to a further reduction in depressive symptoms (H1) compared to the control
group. This significance in the reduction of depressive symptoms over a two-week period
adds to the existing literature which supports the idea that the brief CBT (bCBT)
timeline, which is around 4-8 sessions or modules, can successfully reduce depressive
symptoms (Lintvedt et al., 2013; Richards et al., 2016; US Department of Veterans
Affairs, 2013). In addition, this provides further evidence towards the idea that mental
health apps, such as Space from Depression and MoodGYM, can provide relief from
symptoms of depression, anxiety, stress, and rumination (Lintvedt et al., 2013; Richards
et al., 2016; US Department of Veterans Affairs, 2013).
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Conditional differences in adherence level to the AirHeart app was another
primary focus of this pilot study. No significant difference was detected between the two
conditions in terms of adherence (H2) compared to the control group, which may have
been the resulted from lack of identification with the avatar. While we originally
hypothesized that increased identification with the character would lead to increased
motivation to use the app, the current pilot study contradicts findings from prior research
(Birk et al., 2016, Birk & Mandryk, 2019, Cheek et al., 2014). It is possible that the lack
of multiple avatar customization options (e.g., no option to customize facial expression,
add specific facial features, add a wheelchair, etc.) within the AirHeart app may have
reduced identification further than seen in other mental health applications which
reported higher levels of identification. However, given that the study was underpowered
and findings are preliminary, generalizations from this pilot study should be made with
caution.
Conditional differences in adherence and motivational levels, signified through
the number of completed login questionnaires within the AirHeart app and the IMI, was
another focus of this research. The relationship between adherence to the AirHeart app
and the IMI subscale of effort demonstrated a statistical trend, demonstrating the idea that
participants mildly exhibited perseverance and energy towards using the AirHeart app.
Results for the IMI interest suggested that while many of the participants may have
completed the pilot study for stronger, externally motivating factors, such as class credit
or monetary incentives, many participants experienced internal motivation to use the app
that may have resulted from enjoyment using the AirHeart app. This finding corresponds
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with previous research which states that intrinsic motivation can be weakened or
deteriorate when monetary incentives are offered (Deci, 1971; Finkelstien, 2009;
Roumani et al., 2015).
One of the key findings from this pilot study remains that neither the intervention
condition nor the control strongly identified with their avatar. Participants in the
intervention condition reported slightly lower agreement levels with the statement “my
avatar is nothing like me” compared to the control condition; however, the scores were
lower than expected. With prior research suggesting that participants would form an
attachment and identify with their virtual avatar (Birk et al., 2016; Birk & Mandryk,
2019; Li et al., 2011; Yee & Bailenson, 2007), the current pilot study results do not align
with these previous findings. The current pilot study’s preliminary results suggest that
individuals who reported higher levels of depressive, anxiety, stress, or rumination
symptoms reported lower levels of identification and connection with their virtual avatar.
While this finding may not support our hypothesis, it suggests that individuals with
higher self-reports of various mental health conditions, specifically depression, may have
more difficulty identifying with virtual avatars regardless of aesthetics or similarity to
themselves. This finding could align with prior research indicating that depressed
individuals often experience increased levels of self-hatred; this increased self-hatred
could reduce desire to connect with a self-representative avatar (Kim et al., 2021, Laufer,
2018).
In addition, the finding that participants in the control condition reported only
slightly lower levels of identification with a grey, neutral avatar compared to a fully
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customizable avatar is indicative to the expected quality of avatar creation services. With
highly customizable avatars common in immensely popular video games like The Sims,
Skyrim, and Animal Crossing, as well as on mobile devise, such as Bitmojis, both
unconscious requirements and conscious judgements for not providing specific hair
styles, skin color, accessories, or clothing may reduce identity to one’s avatar. While a
myriad of studies have examined player expectations for in-game behavior, little research
is documented regrading player’s expectations for the game avatar creation system (Lin
& Wang, 2014; Triberti et al., 2017), and in particular, how mental health conditions like
depression may influence avatar use and identification.
Limitations
There were numerous limitations to the current pilot study. Primarily, due to time
constraints, COVID restrictions or illness, a smaller sample pool, and a no-show rate of
38.983% or 23/59 participants, the collected sample size of 59 was less than the expected
sample of 80 participants. This reduced sample size resulted in reduced power and may
have increased the margin of error. Given that the study was under-powered, it should be
emphasized that the present study’s results are preliminary findings and need to be
replicated in order to draw strong conclusions related to this research.
Additionally, technical difficulties within the AirHeart app impacted a few
participants experience with the app. Lack of a steady WIFI connection often led modules
and login questionnaires to not appear at the correct time. While all participants who
reached out with difficulties or questions where promptly responded to within a 24-hour
period either by the researcher or developer, this could have impacted the usability and
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effectiveness of the AirHeart app. Furthermore, this limitation may have impacted the
SUS score reported by participants.
Lastly, due to a technical error with the Qualtrics website along with user error,
one questionnaire regarding the participant’s opinions about the features within the
AirHeart app was not saved to the Qualtrics survey; thus, participants did not originally
complete this questionnaire in their post-assessment. While a total of 16 participants did
complete the questionnaire as a separate survey, there was a 37.209% (16/59) participant
loss for this questionnaire due to this error. This loss of data impacted hypotheses three
and four which stated that as the number of journal entries increase, symptoms of
depression will decrease and that higher usefulness scores for the reminders will lead to a
higher level of adherence.
Future Directions
The AirHeart mental health app provides a foundation for future improvement.
Future studies could replicate this pilot design with improved graphics and more
customization options for both the avatar and hot air balloon. Animations could be added
as a way of increasing potential connectivity with one’s avatar. Additionally, the
inclusion of badges or souvenirs could be added as an element of reward to visualize
progression. More research is needed on overall connection with human avatars,
specifically whether people identify more with avatars that look like them or potentially
look different, whether through age, gender, or even species. Future pilot tests should
identify which kind of avatars people connect with, for example 2D or 3D renderings,
and feel more compassion towards, for example a baby or a puppy.
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In addition to CBT for depression, therapeutic modules focusing on selfcompassion could be crafted. While prior research exists regarding self-compassion
therapy mental health apps (Lee et al., 2019; Linardon, 2020; Mak et al., 2018), a limited
amount of research has investigated self-compassion therapy utilizing a virtual avatar
customized to look like the participant. In addition, future research could inquire as to
whether participants would produce kinder responses to an avatar which looks more
similar to them in age, gender, and race.
Furthermore, no current literature describes in-depth criteria for avatar
identification, meaning what aesthetics are required for higher levels of identification?
Future studies could investigate the creating guidelines and necessities for avatar
identification. With a large portion of the work force delegating towards online work and
meetings, how individuals with mental disorders identify with virtual avatars or virtual
environments should be further investigated. Virtual reality studies could investigate
identification with both virtual avatars and environments. In addition, ways to increase
identification for individuals with mental diagnoses should be investigated.
While AirHeart is not the first mental health app designed to reduce depressive
symptoms, this pilot study could provide additional research into the efficacy of mental
health apps. With additional updates, mental health apps similar to AirHeart have the
potential to be effective, accessible maintenance tools to aid in the management of
depressive, anxiety, stress, or rumination symptoms. Providing evidence regarding the
effectiveness of customization in increasing adherence, intrinsic motivation, and identity
will provide an additional metaphorical puzzle piece in designing effective mental health
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apps. Furthermore, producing research towards improving mental health apps will
provide a tool that offers augmentative mental relief in addition to regular treatment for
individuals, such as those in-between therapy sessions. The preliminary findings from
this AirHeart pilot study could help improve app developers by providing insight into
which features further reduce depressive symptoms and provide increased adherence and
enjoyment. Numerous current apps utilize gamification in their apps, which has been
shown to have no effect on further reducing depressive symptoms (Six et al., 2021). This
app could provide insights into usability, functionality, and mental health to further the
field of app development.
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APPENDIX
Table S1: Interaction between groups statistical results of the 2x2 Mixed Effect ANOVA
for the GAD-7, PSS-10, RRS, DASS-21, & SCS-SF
Questionnaire
GAD-7
PSS-10
RRS

F-value

Sig (p-value)
Partial Eta Squared
1.134
0.291
0.020
0.519
0.474
0.009
0.039
0.844
0.001

DASS Anxiety

1.080

0.303

0.019

DASS Depression

2.275

0.137

0.038

DASS Stress

0.986

0.325

0.017

Self-Compassion Self
Kindness

1.274

0.264

0.022

Self-Compassion Self
Judgement

1.104

0.298

0.019

1.109

0.317

0.018

1.081

0.303

0.019

Self-Compassion Mindfulness

4.403

0.040

0.072

Self-Compassion Isolation

0.927

0.340

0.016

Self-Compassion Common
Humanity
Self-Compassion OverIdentification

Table S2: Correlations between the GAD-7, PSS-10, & RRS scores after 14 days and the
Avatar Identification Questionnaire
Anxiety (GAD-7)
Pearson
Sig. (pCorrelation value)
Identified with
Avatar
Connection
with Avatar
Avatar was Not
Like Me

Stress (PSS-10)
Pearson
Sig. (pCorrelation value)

Rumination (RRS)
Pearson
Sig. (pCorrelation value)

-0.298*

0.022

-0.345**

0.007

-0.267*

0.041

-0.295*

0.023

-0.340**

0.008

-0.229

0.081

0.332*

0.013

0.425**

0.001

0.351**

0.006
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Avatar is More
Accomplished

0.131

0.322

0.017

0.899

0.073

0.582

I Like My
Avatar

-0.229

0.080

-0.301*

0.020

-0.199

0.130

Avatar Made
AirHeart More
Enjoyable

-0.189

0.153

-0.259*

0.048

-0.258*

0.048

Avatar Made
Me Want to
Use AirHeart

-0.240

0.067

-0.301*

0.020

-0.326*

0.012

Avatar Helped
During
Modules
-0.148
0.262
-0.260*
0.047
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

-0.228

0.082

Table S3: Correlations between the SCS-SF scores after 14 days and the Avatar
Identification Questionnaire
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* Denotes correlation is significant at the 0.05 level (2-tailed).
** Denotes correlation is significant at the 0.01 level (2-tailed).
Table S4: Correlations between the DASS-21 Anxiety, Depression, and Stress subscales
after 14-days and the Avatar Identification Questionnaire
DASS-21: Anxiety
Pearson
Correlation
Identified with
Avatar
Connection with
Avatar
Avatar was Not Like
Me
Avatar is More
Accomplished
I Like My Avatar
Avatar Made
AirHeart More
Enjoyable
Avatar Made Me
Want to Use AirHeart
Avatar Helped
During Modules

DASS-21: Depression

Sig. (pvalue)

Pearson
Correlation

Sig. (pvalue)

DASS-21: Stress
Pearson
Correlation

Sig. (pvalue)

-0.128

0.333

-0.361**

0.005

-0.222

0.091

-0.067

0.612

-0.271*

0.038

-0.169

0.2

0.218

0.135

0.396

0.002

0.335**

0.01

0.135

0.306

0.241

0.066

0.265*

0.043

-0.002

0.991

-0.138

0.296

-0.15

0.256

-0.065

0.624

-0.274*

0.036

-0.138

0.298

-0.144

0.277

-0.337**

0.009

-0.199

0.13

0.042

0.749

-0.192

0.145

-0.017

0.898

Table S5: Results for the interaction between groups of the Multivariate Two-Way
ANOVA for Condition and the Avatar Identification Questionnaire.
F-value

Sig (p-value)

Partial Eta Squared

Connection with Avatar

1.146

0.289

0.02

Identified with Avatar

3.687

0.06

0.061

Avatar was Not Like Me

7.365

0.009

0.114

0.5

0.482

0.009

2.583

0.114

0.043

Avatar is More Accomplished
I Like My Avatar
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Avatar Made AirHeart More
Enjoyable

1.11

0.297

0.019

Avatar Made Me Want to Use
AirHeart

0.795

0.838

0.001

Avatar Helped During Modules

0.036

0.17

0.033

Table S6: Results for the interaction between groups of the 2 x 2 x 2 Mixed ANOVA for
anxiety, stress, rumination, self-compassion, and depression.

Condition
F-value

Sig (pvalue)

Diagnosis
Partial Eta
Squared

F-value

Sig (pvalue)

Condition*Diagnosis
Partial Eta
Squared

F-value

Sig (pvalue)

Partial Eta
Squared

GAD-7

0.664

0.419

0.012

17.524

<.001

0.242

1.568

0.216

0.028

PSS

0.234

0.63

0.004

8.353

0.006

0.132

0.655

0.422

0.012

RRS

0.007

0.933

<.001

8.468

0.005

0.133

0.354

0.554

0.006

DASS Anxiety

0.518

0.475

0.009

18.26

<.001

0.249

0.384

0.538

0.007

DASS
Depression

1.569

0.216

0.028

9.294

0.004

0.145

0.243

0.624

0.004

0.496

0.484

0.009

11.739

0.001

0.176

0.083

0.775

0.001

0.802

0.374

0.014

6.912

0.011

0.112

0.21

0.649

0.004

SelfCompassion
Self-Judgement

0.567

0.455

0.01

8.398

0.005

0.132

0.002

0.963

< .001

SelfCompassion
Common
Humanity

1.048

0.31

0.019

1.216

0.275

0.022

2.745

0.103

0.048

SelfCompassion
Isolation

0.687

0.411

0.012

4.945

0.03

0.082

1.461

0.232

0.026

SelfCompassion
Mindfulness

3.427

0.07

0.059

5.874

0.019

0.096

0.018

0.894

< .001

DASS Stress
SelfCompassion
Self-Kindness
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SelfCompassion
OverIdentification

0.604

0.44

0.011

13.666

0.001

0.199

0.811

0.372

S1: Secondary analyses with the addition of Prior Mental Health Diagnosis as a
Moderator
Secondary analyses were also performed to investigate whether customization and
prior mental diagnosis influenced anxiety, stress, rumination, and self-compassion. A 2
(Time: baseline and 14-day post-assessment) x 2 (Condition: Customization or Control) x
2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical) mixed ANOVA was
conducted to investigate the effect of these anxiety over time, condition, and diagnosis.
There was a significant main effect of Time (F (1, 55) = 5.538, p = .022, ηp2 = .019) and
Diagnosis (F (1, 55) = 17.524, p < .001, ηp2 = .242). However, neither the interaction
between Time, Diagnosis, and Condition (F (1, 55) = 2.634, p = .110, ηp2 = .046), Time
and Condition (F (1, 55) = .379, p = .541, ηp2 = .007), Time and Diagnosis (F (1, 55) =
.123, p = .727, ηp2 = .002), main effect of Condition (F (1, 55) = .664, p = .419, ηp2 =
.012), nor the interaction between Condition and Diagnosis (F (1, 55) = 1.568, p = .216,
ηp2 = .028).
Another 2 (Time: baseline and 14-day post-assessment) x 2 (Condition:
Customization or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical)
mixed ANOVA was conducted to investigate the effect of these stress over time,
condition, and diagnosis. There was a significant main effect of Time (F (1, 55) = 12.604,
p = .001, ηp2 = .186) and Diagnosis (F (1, 55) = 8.353, p = .006, ηp2 = .132. No other main
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0.015

effects reached significance (Condition: F (1, 55) = .234, p = .630, ηp2 = .004; Condition
* Diagnosis: F (1, 55) = .655, p = .422, ηp2 = .012; Time * Condition: F (1, 55) = .584, p
= .448, ηp2 = .010; Time * Diagnosis: F (1, 55) = .386, p = .537, ηp2 = .007;
Time*Condition*Diagnosis: F (1, 55) = .481, p = .491, ηp2 = .009).
A 2 (Time: baseline and 14-day post-assessment) x 2 (Condition: Customization
or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical) mixed ANOVA
was conducted to investigate the effect of these rumination over time, condition, and
diagnosis. There was a significant main effect of Diagnosis (F (1, 55) = 8.468, p = .005,
ηp2 = .133). There was a statistical trend of the main effect of Time (F (1, 55) = 3.193, p =
.079, ηp2 = .055). No other interaction of main effect reached significance
(Time*Condition: F (1, 55) = .074, p = .786, ηp2 = .001; Time * Diagnosis: F (1, 55) =
.185, p = .669, ηp2 = .003; Time * Condition * Diagnosis: F (1, 55) = .036, p = .851, ηp2 =
.001; Condition: (F (1, 55) = .007, p = 933, ηp2 < .001; Condition * Diagnosis: (F (1, 55)
= .354, p = .554, ηp2 = .006).
A 2 (Time: baseline and 14-day post-assessment) x 2 (Condition: Customization
or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical) mixed ANOVA
was conducted to investigate the effect of these self-compassion, specifically the subscale
self-kindness over time, condition, and diagnosis. There was a significant main effect of
Time (F (1, 55) = 6.172, p = .016, ηp2 = .101) and Diagnosis (F (1, 55) = 6.912, p = .011,
ηp2 = .112). No other main effects reached significance (Condition: F (1, 55) = .802, p =
.374, ηp2 = .014; Condition * Diagnosis: F (1, 55) = .210, p = .649, ηp2 = .004; Time *
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Condition: F (1, 55) = 1.023, p = .316, ηp2 = .018; Time * Diagnosis: F (1, 55) = .199, p =
.657, ηp2 = .004; Time*Condition*Diagnosis: F (1, 55) = 1.787, p = .187, ηp2 = .031).
A second 2 (Time: baseline and 14-day post-assessment) x 2 (Condition:
Customization or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical)
mixed ANOVA was conducted to investigate the effect of these self-compassion,
specifically the subscale self-judgment, over time, condition, and diagnosis. There was a
significant main effect of Time (F (1, 55) = 4.613, p = .036, ηp2 = .077) and Diagnosis (F
(1, 55) = 8.398, p = .010, ηp2 = .132). No other main effects reached significance
(Condition: F (1, 55) = .567, p = .455, ηp2 = .010; Condition * Diagnosis: F (1, 55) = .002,
p = .963, ηp2 < .001; Time * Condition: F (1, 55) = 1.135, p = .291, ηp2 = .020; Time *
Diagnosis: F (1, 55) = .601, p = .442, ηp2 = .011; Time*Condition*Diagnosis: F (1, 55) =
1.932, p = .170, ηp2 = .034).
A third 2 (Time: baseline and 14-day post-assessment) x 2 (Condition:
Customization or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical)
mixed ANOVA was conducted to investigate the effect of these self-compassion,
specifically the subscale common humanity, over time, condition, and diagnosis. There
was a significant main effect of Time (F (1, 55) = 11.223, p = .001, ηp2 = .169). No other
main effects reached significance (Condition: F (1, 55) = 1.048, p = .310, ηp2 = .019;
Diagnosis (F (1, 55) = 1.216, p = .275, ηp2 = .022; Condition * Diagnosis: F (1, 55) =
2.745, p = .103, ηp2 = .048; Time * Condition: F (1, 55) = .019, p = .890, ηp2 < .001; Time
* Diagnosis: F (1, 55) = .528, p = .471, ηp2 = .010; Time*Condition*Diagnosis: F (1, 55)
= 1.673, p = .201, ηp2 = .030).
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A fourth 2 (Time: baseline and 14-day post-assessment) x 2 (Condition:
Customization or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical)
mixed ANOVA was conducted to investigate the effect of these self-compassion,
specifically the subscale isolation, over time, condition, and diagnosis. There was a
significant main effect of Time (F (1, 55) = 5.500, p = .023, ηp2 = .091) and Diagnosis (F
(1, 55) = 4.945, p = .030, ηp2 = .082). No other main effects reached significance
(Condition: F (1, 55) = .687, p = .411, ηp2 = .012; Condition * Diagnosis: F (1, 55) =
1.461, p = .232, ηp2 = .026; Time * Condition: F (1, 55) = .008, p = .929, ηp2 < .001; Time
* Diagnosis: F (1, 55) = .030, p = .863 ηp2 = .001; Time*Condition*Diagnosis: F (1, 55)
= 1.158, p = .286, ηp2 = .021).
A fifth 2 (Time: baseline and 14-day post-assessment) x 2 (Condition:
Customization or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical)
mixed ANOVA was conducted to investigate the effect of these self-compassion,
specifically the subscale mindfulness, over time, condition, and diagnosis. There was a
significant main effect of Diagnosis (F (1, 55) = 5.874, p = .019, ηp2 = .096). No other
main effects reached significance (Condition: F (1, 55) = 3.427, p = .070, ηp2 = .059;
Condition * Diagnosis: F (1, 55) = .018, p = .894, ηp2 < .001; Time (F (1, 55) = 1.322, p =
.255, ηp2 = .023); Time * Condition: F (1, 55) = .052, p = .820, ηp2 = .001; Time *
Diagnosis: F (1, 55) = .829, p = .366 ηp2 = .015; Time*Condition*Diagnosis: F (1, 55) =
1.768, p = .189, ηp2 = .031).
A sixth 2 (Time: baseline and 14-day post-assessment) x 2 (Condition:
Customization or Control) x 2 (Prior Mental Health Diagnosis: Clinical or Sub-Clinical)
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mixed ANOVA was conducted to investigate the effect of these self-compassion,
specifically the subscale over-identification, over time, condition, and diagnosis. There
was a significant main effect of Diagnosis (F (1, 55) = 13.666, p = .001, ηp2 = .199). No
other main effects reached significance (Condition: F (1, 55) = .604, p = .440, ηp2 = .011;
Condition * Diagnosis: F (1, 55) = .811, p = .372, ηp2 = .015; Time (F (1, 55) = 3.421, p =
.070, ηp2 = .059 Time * Condition: F (1, 55) = .968, p = .330, ηp2 = .017; Time *
Diagnosis: F (1, 55) = 1.394, p = .243 ηp2 = .025; Time*Condition*Diagnosis: F (1, 55) =
.101, p = .751, ηp2 = .002).
S2: The full write-up of each of the seven CBT modules.
Module 1: Introduction to Brief CBT & depression
Welcome to Machu Picchu! This is the first stop along our journey to discover the secrets
of the 7 wonders of the modern world. Machu Picchu was once the home of the Inca
emperor Pachacuti. Just as he began his days here during his rule, so shall our adventure
begin:
-

-

What is CBT?
o CBT stands for cognitive behavioral therapy, which is a short-term,
evidence-based treatment for many problems, including depression and
anxiety. It is based on science that shows that thoughts (cognitions) and
behaviors (actions or choices) affect the way we feel (emotions).
▪ Continue or repeat
o CBT is regular. It works best with a consistent schedule.
▪ Continue or repeat
o CBT requires practice. It takes daily repetition to learn skills and retrain
our depression-influence habits.
▪ Continue or repeat
o CBT depends on follow-through. The most important factor in whether
treatment works is the amount of work you put into it.
▪ Continue or repeat
What does CBT include?
o CBT includes:
▪ Psychoeducation: information regarding depression
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Cognitive restructuring: learning different ways to think about a
problem to reduce their negative impact on your mood
▪ Behavioral activation: learning how different behaviors influence
emotions
▪ Problem-solving skills
&
▪ Relaxation techniques
o You will learn more about these techniques as you progress.
- Would you like to go over what is CBT or what does CBT include once more?
o Yes ->
▪ What is CBT?
▪ What does CBT include?
▪ Both
o No -> continue
What is depression?
- It can mean:
o A feeling that lasts a few minutes
o A mood that lasts a few hours
o A clinical condition
- Depression is:
o How you act, like not enjoying things that were once enjoyable or
interesting.
o How your body reacts, like fatigue
o How you feel, like sad, irritable, or unmotivated
o How you think, like persistent negative thoughts about yourself, the world,
or your future
- Everyone feels blue or sad sometimes. It’s normal to have a bad day every once in
a while, shed tears after a sad movie, or feel nervous before a big day and lose
sleep. These are common human experiences that are a healthy and normal part of
life.
- However, when the elements listed above last for days, weeks, or longer, you may
be suffering from an episode of depression
- Depression Downward Spiral
o Regardless of the cause of the depression for you, once it starts, it often
causes a downward spiral that leads to increasingly bad feelings and
further negative events.
o For example, isolating socially may cause others to stop reaching out to us
and relationship may dissolve. Or our poor view of ourselves may come
across to others as low confidence and people may stop respecting us or
treat us poorly.
o This cycle can take many forms: (Example then worksheet)
▪
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-

Now that we’ve learned about CBT, depression, and identified some of your
stressors, you’ve fully explored Machu Picchu. Take a day to explore,
contemplate, and practice your new skills. Remember that you can re-explore
Machu Picchu and practice your skills any time.
TAKES THE USER BACK TO THE WORLD MAP
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Module 2: Identifying Maladaptive Thoughts and Behaviors
Welcome to Petra! This is the second stop along our journey to discover the secrets of the
7 wonders of the modern world. Petra was once the capital of an ancient civilization
dating back to 7000BC. After the rise of the Byzantine empire, Petra was abandoned by
most, but then rediscovered by Western influences in 1812 by a Swiss traveler. Just as
Petra was rediscovered, in this module, we’re going to learn ways to discover your
maladaptive thoughts and beliefs.
What are Maladaptive Thoughts
- First let’s start with what are automatic thoughts.
o Automatic thoughts are a brief stream of thought about ourselves and
others. They largely apply to specific situations and/or events and occur
quickly throughout the day as we appraise ourselves, our environment, and
our future. We are often unaware of these thoughts but are very familiar
with the emotions that they create within us.
- A bad version of automatic thoughts is called maladaptive automatic thoughts.
▪ Maladaptive automatic thoughts are distorted reflections of a
situation, which are often accepted as true.
▪ Two types of these are worry and rumination:
• Worry is related to fear that something bad might happen in
the future.
• Rumination means to chew on a thought over and over,
such as repetitively reviewing a past failure.
▪ For example, if Jane jumbles her words during a group
presentation, a maladaptive automatic thought may present itself as
“I messed up my words, no one understood me! I knew it wasn’t
worth even trying during this presentation, I’m just going to fail
anyway.”
- Why do I have all these negative thoughts?
o When we are feeling depressed and anxious, our brain wants us to think
about potentially dangerous things in our environment in order to keep us
safe.
Identifying Maladaptive Thoughts
- Identifying maladaptive automatic thoughts is the first step in enacting change.
- Dysfunctional automatic thoughts often fall into certain categories. These are
common "cognitive distortions" or thinking errors.
- Some common cognitive distortions include:
o Filtering
▪ This refers to the way a person can ignore all of the positive and
good things in life to focus solely on the negative. It’s the trap of
dwelling on a single negative aspect of a situation, even when
surrounded by an abundance of good things.
o Overgeneralization
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This is taking a single incident or point in time and using it as the
sole piece of evidence for a broad conclusion.
▪ For example, someone who overgeneralizes could bomb an
important job interview and instead of brushing it off as one bad
experience and trying again, they conclude that they are terrible at
interviewing and will never get a job offer
o Jumping to conclusions
▪ This refers to the tendency to be sure of something without any
evidence at all.
▪ For example, we might be convinced that someone dislikes us
without having any real evidence, or we might believe that our
fears will come true before we have a chance to really find out.
o Catastrophizing
▪ This involves expecting that the worst will happen or has
happened, based on an incident that is nowhere near as
catastrophic as it is made out to be. For example, you may make a
small mistake at work and be convinced that it will ruin the project
you are working on, that your boss will be furious, and that you’ll
lose your job.
When faced with an automatic thought, take a moment to assess the real emotions
or beliefs behind that automatic thought.
o For example: John was out of breath when he played in the park with his
granddaughter. He automatically thought “I’m too old to play with her. I
am no good to my family.” Both of these thoughts elicited feelings of
defeat, hopelessness, and worthlessness.
o Is it that John is a worthless person who cannot help his family, or perhaps
John is older and not as fit?
Identifying these automatic thoughts can further lead to revealing deeper
intermediate and core beliefs.
Here is a quick exercise to help you identify some of your own maladaptive
thoughts and beliefs:
o Please indicate a situation or situations, the automatic thought(s) which
they elicited, and the emotions & mood you felt.
▪

-

-

(1) Situation

(2) Automatic
Thought(s)
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(3) Emotions & Moods

-

Remember, automatic thoughts, intermediate beliefs, and core beliefs are simply
ideas. Feeling them strongly does not make them real.
Now that we’ve learned how to identify maladaptive thoughts and beliefs, you’ve
fully explored Petra. Take a day to explore, contemplate, and practice your new
skills. Remember that you can re-explore Petra and practice your skills any time.
Your worksheet has been saved to your adventure journal.
TAKES THE USER BACK TO THE WORLD MAP
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Module 3: Challenging Maladaptive Thoughts and Beliefs
Welcome to the Roman Colosseum! This is the third stop along our journey to discover
the secrets of the 7 wonders of the modern world. The Roman Colosseum was
constructed prior to 80 AD o host gladiator battles, hunting, and other performances. Just
as gladiators used to challenge wild animals and other fighters, in this module, we will
teach you how to challenge your maladaptive thoughts and beliefs.
Challenging Maladaptive Thoughts and Beliefs
- Several techniques can be used to challenge dysfunctional thoughts or beliefs,
most are used in conjunction with a thought record, like your purple adventure
journal.
- Challenging thoughts and beliefs allow you to use your own statements to counter
dysfunctional thinking.
- Once you identify the cognitive distortions you hold (the list we learned last
module), you can begin to explore how those distortions took root and why you
came to believe them. When you discover a belief that is destructive or harmful,
you can begin to challenge it.
- For example, if you believe that you must have a high-paying job to be a
respectable person, but you’re then laid off from your high-paying job, you will
begin to feel bad about yourself.
- Instead of accepting this faulty belief that leads you to think negative thoughts
about yourself, you could take an opportunity to think about what really makes a
person “respectable,” a belief you may not have explicitly considered before.
-

Ways to challenge Maladaptive thoughts
o Decreasing thoughts that makes us feel bad
▪ Thought stopping
• When a thought is ruining your mood:
o Identify it:
o Tell yourself: “This is ruining my mood:
o Think of another thought
• Worrying Time
o Schedule worry time each day so you can
concentrate completely on necessary thinking and
leave the rest of the day worry free.
o Worry time can be 10-30 minutes.
o If you begin to worry about something upcoming,
remind yourself that you’ve set aside a time to
worry later and reorient yourself to the task at hand.
• Consider the worst that could happen
o Often, vague fears about what could happen make
us more depressed than thinking things through and
facing the worst possibilities.
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o Remember that the worst that can happen is only
one of many possibilities, just because it is the
worst, it is not the one most likely to happen.
o Practice self-compassion
▪ Three elements of self-compassion include kindness, being
present, and common humanity.
▪ Kindness: How would you talk to a friend who was talking about
themselves that way? Gently, non-judgmentally, patiently.
▪ Being present: Be a friend and companion to yourself. Accompany
yourself in your distress.
▪ Common humanity: Recognize and acknowledge that everyone
struggles sometimes, even though our struggles may be different.
No one is perfect.

-

o Talking back to your thoughts: ABCD Method
▪ Ask yourself, what are you thinking? Then try to talk back to the
thought that is hurting you.
▪ A is the Activating event (what happened)
▪ B is the Belief or the thought you are having
• What you tell yourself about what happened
▪ C is the Consequence
• The feeling you have because of the thought
▪ D is the Dispute or talk back to the thought.
▪ For example: Leo has been feeling very down, and he thinks it is
because you have diabetes.
• The Activating event is the fact that Leo has diabetes.
• The Belief or thoughts he has about this fact are:
o “No one can be happy if one has diabetes”
o “Diabetes will ruin my life”
o “I cannot stand having diabetes”
• The Consequence of thinking these thoughts is feeling very
depressed for a long time.
• The Dispute can look something like this:
o There are people who have diabetes who are as
happy as people who don’t have diabetes.
o Diabetes is a burden I have to deal with, but it does
not necessarily ruin every minute of my life.
o Having diabetes is unfortunate, but many human
beings have diabetes
o Take a moment to fill out this ABCD Method chart using one of your own
maladaptive thoughts
Now that we’ve learned how to challenge maladaptive thoughts and beliefs like
gladiators, you’ve fully conquered the Roman Coliseum. Take a day to explore,
contemplate, and practice your new skills. Remember that you can re-explore the
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Coliseum and practice your skills any time. Your worksheet(s) have been saved to
your adventure journal.
TAKES THE USER BACK TO THE WORLD MAP
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Module 4: Behavioral Activation
Welcome to Chichen Itza! This is the fourth stop along our journey to discover the
secrets of the 7 wonders of the modern world. Chichen Itza was an ancient Mexican city
built by the Maya people around 6th century CE. This wonderous city was used as a
commercial, military, political, and religious center and home to an estimated 35,000
people. Just like all the hustle and bustle of ancient life filled with plenty of activities to
do, in this module, we’re going to teach you about a skill called behavioral activation
which promotes an active lifestyle.
-

-

-

What is Behavioral Activation?
o Behavioral activation includes a set of procedures and techniques that help
you understand how behaviors influence emotions.
o The key here is that difficulty with mood often serves to increase
avoidance of pleasant events, which help to alleviate and avoid depression.
o Re-introducing pleasant events can serve to improve mood in many ways:
▪ 1) reversing avoidance
▪ 2) increasing physical activity
▪ 3) increasing self-confidence
▪ 4) increasing feelings of usefulness and purpose
o Behavioral activation includes understanding the vicious cycles,
monitoring our daily activities, activity scheduling, and reducing
avoidance.
Vicious Cycles
o Do you stop doing things because you feel sad, disheartened, or
depression?
o Do you get depressed because you stop doing things?
▪ The answer is both
o More often than not, the less you do, the more depressed you feel. The
more depressed you feel, the less you do. This is called a vicious cycle.
▪ To break this vicious cycle, you increase those activities which
make you feel better, like grabbing a cup of coffee with a friend or
re-introducing a favorite hobby.
Activity monitoring
o This is being aware of your actions and behaviors in order to understand
which behaviors help you feel better, which continue to maintain the sad,
sullen moods, and which make you feel worse.
o Make a note of whenever you start feeling sad, anxious, or any other kind
of negative emotion.
o Is there a trend? What brings about these
o feelings?
o Next time you feel happy or joyful, take note of what actions brought upon
these feelings.
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-

-

Scheduling pleasurable activities helps prevent the downward spiral and reduces
avoidance. Just telling yourself to “feel better” isn’t enough, the things that you
do will change the way that you are feeling. There doesn’t have to be a special
event, just the will to do the things that make you happy and feel relaxed.
Schedule two activities this week that you want to do. These can be anything that
makes you happy or that you haven’t had time to do for yourself.
What are those 2 activities?
1.
2.

-

Make sure to make a record of your emotions before and after you finish your
activities. Did they improve your mood, did your mood stay the same, or was
your mood dampened?

-

Now that we’ve learned different behavioral activation skills, you’ve fully
immersed yourself in ancient Mayan life at Chichen Itza. Take a day to explore,
contemplate, and practice your new skills. Remember that you can re-explore
Chichen Itza and practice your skills any time. Your worksheet(s) have been
saved to your adventure journal.
TAKES THE USER BACK TO THE WORLD MAP
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Module 5: Problem Solving
Welcome to Christ the Redeemer! This is the fifth stop along our journey to discover the
secrets of the seven wonders of the modern world. The Christ the Redeemer statue stands
on the top of Mount Corcovado in Rio de Janeiro, a populous city in Brazil. Interestingly,
this statue is often struck by lightning thus leading to necessary repairs. Just as architects
and engineers continue to find new and inventive ways to prevent lightning from striking
the concrete image of Christ, in this module, you will learn about problem-solving.
What is problem-solving in CBT?
- This includes techniques which generally involve a process by which an
individual attempts to identify effective means of coping with problems of
everyday living.
- This often involves a set of steps for analyzing a problem, identifying options for
coping, evaluating the options, deciding upon a plan, and developing strategies for
implementing the plan.
The problem-solving technique which we’re going to teach you is called the SOLVE
technique.
- This helps guide you through steps to identify and solve problems in your life.
First, starting with S.
o S: Selecting the problem
▪ Think about situations when you feel distress.
▪ For example, do you experience any family stress, mobility issues,
managing your mood, or emotional or social problems.
▪ Let’s take Georgia for example. Georgia is a 23-year-old recently
diagnosed with epilepsy. She wants to find a way to reduce her
physical symptoms.
o O: Opening your mind to all solutions
▪ Brainstorm all possible solution
▪ Writing may be particularly helpful
▪ Even ideas that seem ridiculous at first may generate realistic
solutions
▪ Let’s return to Georgia. What are some solutions Georgia could
come up with to help her reduce her symptoms of epilepsy?
Choose all that apply: User selects the answers. If they have one
that is not correct or is missing one of the correct answers, the
pop-up “I think you may be missing something” or “Let’s try that
one more time” appears. Once the user selects all the correct
answers, then it progresses.
• Talk to her doctor
• Keep her worries to herself
• Engage in a healthy lifestyle
• Tough out the bad times, they will make her stronger
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Talking to her doctor or engaging a healthy lifestyle are all great
solutions to Georgia’s problem.
L: Listing the potential pros and cons of each potential solution
▪ Often, writing options, along with listing pros and cons, can be
helpful in considering potential options. Writing allows additional
thought, as well as a visual image of options.
▪ Let’s look at the solutions Georgia came up with. First, Georgia
said that she could talk to her doctor.
• Pros:
o Mental health professional’s opinion who is wellversed with epilepsy patients.
o Could prescribe medication or change her current
medication to further help with symptoms
• Cons:
o Expensive doctor’s visits and medication fees
▪ The other solution was to live a healthy lifestyle.
• Pros:
o Exercise and eating nutritious foods will not only
help the symptoms, but also make her more active
and her body feel better.
• Cons:
o Exercise and healthy foods could be expensive
V: Verify the best solution
▪ Examine the pros and cons of the solutions listed. You may want
to rank order the solutions based on which solutions are most
practical and/or desirable.
▪ For Georgia, which plan do you think she should choose?
• Talking to her doctor
• Living a healthier lifestyle
• Both
E: Enacting the Plan
▪ Identify the steps needed to carry out the solution selected.
Breaking down actions into small steps may help you both feel
accomplished and visualize a path towards achieving your goal.
D: Deciding if the plan worked
▪ After putting the plan into action, see if it worked. If the plan
worked, great! If the plan did not work, you can always give the
plan more time or choose a different option from the ideas you
thought of previously.
You’ve seen Georgia walk through the steps of the SOLVED problemsolving strategy, now it’s your turn. Fill out each of the 6 steps to help
solve one of your own problems.
▪

o

o

o

o

o

104

-

Now that you’ve learned a way to help trouble shoot any problem you may
encounter, you’ve completed your exploration of the Christ the Redeemer Statue.
Take a day to explore, contemplate, and practice your new skills. Remember that
you can re-visit the Christ the Redeemer Statue and practice your skills any time.
Your worksheet(s) have been saved to your adventure journal.
TAKES THE USER BACK TO THE WORLD MAP
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Module 6: Mindfulness:
Welcome to the Taj Mahal! This is the sixth stop along our journey to discover the
secrets of the seven wonders of the modern world. Widely recognized as one of the most
iconic buildings in all of India, the Taj Mahal encourages tourists to come take pictures of
her beautiful architecture and relaxing scenery. Just as the Taj Mahal offers a relaxing
atmosphere, in this module, you will learn about different relaxation techniques.
What is mindfulness
- Mindfulness is a practice that can be helpful in calming the mind by reducing our
tendency to try to control it, which often makes our emotions worse.
- Monkey Mind:
o Does it ever feel like you are at the mercy of your thoughts? Many of us
feel like our minds are constantly going from thought-to-thought like a
monkey swinging from tree-to-tree.
o This is a very common experience! The good news is: when you notice
that this is happening you are taking the first step towards being mindful.
You can learn to notice your distractions and come back to the present
moment. We practice this over, and over, and over again. This is one way
to practice mindfulness.
- Mindfulness helps us slow down to experience life as it is.
- Mindfulness Exercises
o Slow Diaphragmatic Breathing/Deep Breathing
▪ This is a developed technique that involves slowing down the
breath to communicate “safety” to the brain.
▪ Tips:
• Speed of the breathing is more important than the depth of
the breath.
• Don’t use breathing exercises to “get rid of” bad emotions,
use the breath to help get you through a tough situation
• Practice!
▪ Try this now as we give you instructions:
▪ Steps:
• Sit comfortably in a chair with your feet on the floor, or
you may lie down
• Fold your hands on your belly
• Breathe in slowly and calmly. Fill up the belly with a
normal breath. Try not to breathe in too heavily. The hands
should move up when you breathe in, as if you are filling
up a balloon. Avoid lifting the shoulders as you inhale;
rather, breathe into the stomach
• Breathe out slowly to the count of “5.” Try to slow down
the rate of the exhale. After the exhale, hold for 2-3
seconds before inhaling again.
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• Work to continue to slow down the pace of the breath
Next, we’re going to try progressive muscle relaxation.
o Progressive Muscle Relaxation
▪ PMR consists of learning how to tense and then relax various
groups of muscles all through the body in a sequential fashion,
while paying close attention to the feelings associated with both
tension and relaxation.
o Try this now as we give you instructions
▪ Steps:
• Dominant arm. Make a fist and tense biceps, notice the
sensation of tightness. After a few seconds, release your
grip and notice the relaxation sensation.
• Nondominant arm. Make a fist and tense biceps, notice the
sensation of tightness. After a few seconds, release your
grip and notice the relaxation sensation.
• Forehead, lower cheeks and jaw. Lift eyebrows as high as
possible, bite teeth together, and pull corners of mouth
tightly. Notice the sensation of tightness, and, after a few
seconds, release your grip and notice the relaxation
sensation
• Neck and throat. Pull your chin down toward your chest but
try to prevent it from actually touching the chest. Notice the
sensation of tightness, and, after a few seconds, release
your grip and notice the relaxation sensation.
• Shoulders, chest, and upper back/abdomen. Take a deep
breath and hold it. At the same time, pull the shoulder
blades back and together, trying to make them touch. At the
same time make the stomach hard by pressing it out, as if
someone were going to hit you in the stomach. Notice the
sensation of tightness, and, after a few seconds, release
your grip and notice the relaxation sensation.
• Dominant leg. Lift foot off the floor and push down on the
chair with thigh. Notice the sensation of tightness, and,
after a few seconds, release your grip and notice the
relaxation sensation.
• Nondominant leg. Notice the sensation of tightness, and,
after a few seconds, release your grip and notice the
relaxation sensation
o You’ve now completed both mindfulness exercises!

-

Now that you’ve learned several strategies for mindfulness and relaxation, you’ve
fully explored the Taj Mahal. Take a day to explore, contemplate, and practice
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your new skills. Remember that you can re-visit the Taj Mahal and practice your
skills any time. Your worksheet(s) have been saved to your adventure journal.
TAKES THE USER BACK TO THE WORLD MAP
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Module 7: Ending-Treatment & Maintaining Changes
Welcome to the Great Wall of China This is the final stop along our journey to discover
the secrets of the 7 wonders of the modern world. The Great Wall of China, constructed
in the 7th century BCE to protect against attacks from enemies, spans over 5,000 miles.
Just like the Great Wall of China kept the people safe from attacks, this session is a
review of all the tools you’ve gathered through these modules to ensure that you’ll be
well prepared to face any challenges.
- Reviewing the past 6 modules:
o First, we learned about CBT and depression.
▪ CBT stands for cognitive behavioral therapy, which is a shortterm, evidence-based treatment for many problems, including
depression and anxiety. It is based on science that shows that
thoughts (cognitions) and behaviors (actions or choices) affect the
way we feel (emotions).
▪ Depression is a negative mood, emotion, or the clinical condition
which can produce a number of both physical and emotional
symptoms.
o In the 2nd and 3rd modules, taught us how to identify and challenge
maladaptive thoughts and beliefs. By identifying cognitive distortions and
automatic thoughts and beliefs, we can determine the real emotions and
beliefs behind the thoughts. When challenging these thoughts and beliefs,
thought stopping, ABCD Method, healthy thinking, cost/benefit analysis,
and life goal analysis.
o Activity monitoring learned in module four with Behavioral Activation
and the SOLVED Technique from module five with problem-solving both
provide examples of exercises to help encourage pleasant activities and
reduce stress from a variety of problems.
o Different relaxation techniques, like deep breathing, progressive muscle
relaxation, and observing and describing.
o These techniques can help to fight against negative or depressive emotions
and moods.
- Take some time to revisit your favorite wonders today and re-complete some of
your favorite exercises.
CONGRATULATIONS! YOU’VE COMPLETED ALL 7 MODULES. FEEL FREE
TO RETURN TO ANY OF THE WONDERS AT ANY TIME TO REFRESH
YOUR SKILLS.
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S3: Page one of the login questionnaire.
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S4: Example of AirHeart’s mood tracking feature.

S5: Example of a journal entry.
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S6: The customization prompt instructing the participant to create an avatar that is the
embodiment of themselves.
Hello and welcome to AirHeart! Before we dive into the world, first you must create your
character. Design this character to look like you, as it will be your virtual identity

112

throughout the world of AirHeart. Please change the avatar’s skin, eye, and hair color, as
well as clothes and accessories to match your personal style.
S7: Example creations of the avatars.
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S8: Example creation of the hot air balloons.

S8: Avatar in the standard-no customization active control.
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